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I. SOLUTT,,NS OF TIHE MODIFIED SYSTEM OF EQUATIONS FOR THF DALLAS
TOWER NETWORK DATA

A. Introduction

An alternate expression for the Integral exchange coefficient for

the layer of the atmosphere extending from the surface of the ground

to 8-m height was set forth In Technical Report ECOM-0280-6 and Is

expressed as

F2

8D L= _ . - j S8 ; 1.'J 8. < 1.1"4

J0

and the exchange coefficient for momentum at 8-m hPight is given bv

K S 8 S1k2 (1-0) o (1-11) 800,•

M.8 LL)(1-8)-

where

8 1 - 1.431 - 6RH - 10\1

800g 8- 0 )

Ri 0S(SS+a)2
0

k Is Von Karmen's; constant, S8 is the wind speed at eight mroters

height, z° Is the surface roughness parameter, R is the laver

Richardson number for the. surface laver, g 'is the acceleration due

to gravity, 08 is the potential temperature of the air at eight

motors height, 00 is the potential temperature of the air at the air-

soil boundary, 08, is the mean potential temperature for the surface



layer, and a is a threshold wind speed. As 6 1 these eqtuations

reduce to the values attained by the usual losarithmic wind profile

law.

Solutions obtained for Cases I-B, II, III, and IV-A of the Dallas

Tower Network data are show on pages 6 through 12? of this report.

The most gzeneral solution has been obtained for each case for time

periods of 1, 2, 6, and 12 hr. The data obtained from the general

purpose analog computer (GPAC) are punched directly into punch cards

and the voltages represent:ing the various meteorological parameters

are subsequently ctonverted by means of an TBM 360/65 digital computer

to parameter values. Th(, data as printed by the disital. computer con-

sists of a tape log which contains a tape numbor assipned to each set

of solutions and the conditions under which these solutions were ob-

tained, initial. values for the parameters Jrcluded in the solutions,

data correspondinp to ench of the vsrifvinp times, solutions obtained

on the OPAC, and root-vean-snuare differences betwaen the observed

and calculated values of winds, temperatures, and vapor pressures.

The data formats are the same for all. cases; therefore, remarks

made for Case I-B will apnly to all. The tape lop for Case I-B

appears on page 6. The first colunn in the log contains the refer-

ence number assigned to each individual tape. The second column con-

tains the applicable prediction interval expressed in hours. The third

column, headed SM, refers to the soil model being employed. Tvo soil

models are available in the present eouation set, a strit•ifed soil,

2



model. (Soil !4odel A) and a unified Soil P'ode] (Soil '"odel P). For

, all of the solutions shown in this report Soil model A only was used

and is indicated in the third column by the letter A. The fourth

column is hiaded P18 and contains the letter V. THis column specifies

how the exchange coefficients for momentum are employed. The computer

operator has the choice of permitting the exchange coefficients to

vary with the wind speed at a height of 8 m or of holding their values

fixed during the simulation cvcle. The V in this col.umn indicates

that the exchange coefficients were allowed to vary.

The column headed .CC contaiy,, the letter A indicating that the

surface contour gradient cianst-d linearly during the solution cycle.

The column headed AT)V contains an M which indicates that advection of

wind, temperature, and va!por pressure varies with the wind, and the

column headed CEO indicates whether or not the geostrophic couplinf.

term is omitted (indicated by 0) or is included (indicated hb I). The

last column contalninp rer'larks indicates the settlnlps of the peo-

strophic coupling potentiometors. The settings for these potentiom-

eters are evunl to 500A where A is the coefficient of coupling,; con-

sequentlv, notention,eter settings of 0.2000, 0.14000, 0.6000, 0.8000,

and 1.0000 correspond, r,•sncctively, to values of A of 0.0004, 0.0008,
-I

0.0012, 0.( 16, and 0.0020 gi cm sec .

The papes of initial conditions follow the tape lop. The dato
-and local time for whicl' the observations were taken are .iven in the

headfin, of each pape. Since no subscripts are available on the com-

puter printout, subscripts ha\,e been indicate 1-v parentheses.

3



Four Pages of comparison data follow the initial conditions.

One page is shown for each of the veri-fving times (indicated in

parentheses in the heading) of 1, 2, 6, and 12 hrs after the initial,

time. Verifying data for winds, temperatures, and vapor pressures

are shown at all computational levels above the ground except that

no verification value is available for tie winds at the height of

2 m. Co )arlson data for soil temperaturns are included as is the

calculated short wave solar radiation. The svibo] XYXX indicates

the absence of verification data for rhe particular paraineter In

nluestion.

The solutions obtained on the GPAC begin on Page 13. 1Vor a

brief explanation of these data sheet:p, refer to tha:t pane, 1The

data for each set of solittions appears on three successive panes.

The first page contains the u- and v-.components of the wind, the

second page contains the air temperatuires and vapor pressures, and

the third page contains the soil temperaturos, surface energy terms,

and other miscellaneous variablec. The first line of the first page

contains the values of the exchange coefficients for momentum for

the soluVr'ons obrained accordinp to tile correspondirp tape numbers

which occur in the second line of the page,, and the thi rd line

indicates tho length of the prediction interval in hours. "or

examole, the data for tine number 755 appears in the first column.

The exchangeo coefficient for momentum, for this set of snlutions at

2the e~nd of the 12 hr simnulation interval is• 2,97q) cir /sec,



The value for the exchange coefficient for momentum, the tape

number, and the forecast interval are centered above two columns

headed GPAC and DIFF, respectively, The columns headed CPAC contain

the solution values as obtained on the general purpose analog com-

puter and the columns headed DITF contain the algebraic differences

between the values obtained on tie general purpose analog computer

and the observed or hand processed values. One complete set of (PAC

data and the corresponding differences are shown In each of these

pairs of columns commencing on the first nape and ending on the

third page. Finally, the colume located on the left of the page

and beaded TEVEI,(M) indicates the hegl, t In m,,ters at which the.

parameters are applicable. CEO appearing in tbi; column refers to

the geostrophic value of tbe wind component.

A root-mean-square error evaluation for each tape run for a

particular case follows the CPAC solutions for that case. The eval-

uation for Casp I-B appears on pages 31 an(' 32. The numbers in the

body of the page are root-mean-squares of the differenc.,s obtained

for all prediction levels in a particular profile for the parameter

appearing at the head of the column in which the number appears. Tn

the left-most column RMS ýACNIT'IE: refers to the magnitude of the

observed data for the atmospheric variable at the indicated number

of hours after u;e initial time. PERSTST DIFF is the root-mean-

suuare differencv bewveen the observed data at the time of verifica-

tion and at the initial tie. CPAC DTFF is the difference bhtween

the CPAC values adl the observed values at verification time.

5
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CASE 1-B TAPE LOG

TAPF FCST SM KM8 SCG ADV GEO REMARKS
NI 0. INT D F

755. 12.00 A v A N 0
756. 12.00 A V A N GE(=0.2r,
757. 12.00 A V A N I GF"=O .41
758. 12.00 A V A N I GLO=0.60
759. 12.00 A V A N I GFC=G. 30
76n. 12.00 A V A ,iN I GW=1 .00
761. 6.00 A V A N c
162. 6.00' A V A N 1 6EfW=O. 20
763. 6.00 A V A N I GFO=O.41
764. 6.,0( A V A N I GF=0. 960
765. 6.00 A V A N I Gf, '=0. 80
766. 6 .0¢' A V A N• I C F'= 1 .0,'

767. 2.00 A V A N C
768. 2*00 A V A (" I GEU=( . 20
769. 2.00 A V A T G C",I=0. 4 :
770. 2.00 A V A 1 I i I = 0= .6)
771. 2.00 A \V A N I G"ý,=0 . B 0
772. 2.00 A V A N I GLU= Io00
173. 1.O, A V A N C
774. 1.00 A V A N I (GFC=0 .2C
775. 1r00 A V A N I
776, 1.0() A V A N I GF010.60
777. hc00 A V A N I .- 0
778. 1.00 A V A N In= 00

6
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CASF 1-R INITIAL CCNDITIUNS- O,ý['%C li AUGUST 196?
(PAGE 1 OF 2 PAGES)

SOIL PARAMETERS

LEVEL TEMP
IM) (OEG C)

3
0.000 26.32 LAMt1iDA = C.59 (CAL/CT' 0 FG

2
-0.125 28.94 MLU/LAM R r)A = C'.')037 CM ISEC

1/2 2 4 2
-0.250 29.31 (MU X LAM'BDA) = 0.0"36 CAL /CM DEG Sr,

-0.500 27.9l) Z(0) = 2.0 CV
2

-1.000 25.56 S(O) = G.O.c,4 CAL/CM SEC MR

-2.00C 20.52 G = 3500 CM SFC DEG/CAL

kADIATION PAPAMETFP'

LtCAL TIME 0600 T',#P1!PITY = V.20

DELTA 14.06 DL(; PSI = r,.976
5

R X 10 = 1.16 DEG C/SFC F(C)= 1.0"

CLOUD CLASS= I ALi .?5

E '(8) 111.61 MB M112

EPSILON = 0.950 N : P.,415 MI1

PHI = 32.5 t01- 6 = -90., ItG

HOPIZONTAL GRADIENTS

LFVFL D0E/UX m): I/D n T /I)X OT / 1Y
(M) ( 14B100O-KM) MUFG C/I 0O-K )
200 0. 42 - . 08 -0. ?!)

600 . 22 -0.61 89

1000 o.n4 -0.55 -0. ac -A.52

7



CASE I-B INITIAL CONDITIONS - 06,01L 15 AUGIUST 1962
(PAGE 2 OF 2 PAGES)

LEVEL WIND COMPONFNTS TPMPLRATURE VAP('R PRESSURE
fM) U (M/SFC) V (OFG C0 (Mll)

1000 -1.99 1.90 21.15 121(50
900 -2.00 2.58 22.10 13.25

800 -2.O0 3.25 22.68 14.00
700 -2.00 3.92 23.25 14.75
600 -2.00 4.60 23.83 15.50
500 -2.00 5.30 24.40 lb.25
400 -2.00 6.10 25.05 17.00
300 -1.92 6.y4 26.04 17.75
200 -1.02 7.10 20.71 18 * rO

100 1.20 6.29 27.22 19.09
32 1.60 4.10 25.65 1(. 47

8 0.70 1. it5 24.24 LQ. 61

ADVECHION TEPIS
-1 5

(SFC X 10

LEVEL ALPHA(M) BETA(M) ALPHA(2) BETA(2)

(M)

200 -0.41 -0.75 0. n•" -0.48

600 -0.43 -0.87 o. "o -0.77

1000 -0.45 -r.() 0., -1.05

SURFACE CONTOUR GRADIVIN4TS

PREDICTICN A7I.MUTH M AGN M TI f:l:

INTERVAL (DEG FRf NORTH) (111/100-KM)
H(IR)

0 51.00 '..?

I 45.n0

"2 52 •6 C 1 9.4 ,1

6 76.90 '..44

36.4C 14.30
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CASE 1-11 COMPARISON DATA FROM DALLAS ( 1 HOUR

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SEC) V (DEC C) (MB)

GFO -4.18 4.18
1000 -2.01 1.90 21.61 12.42
900 -2.03 2.50 22.16 13.14
800 -2.06 3.10 22.70 13.87
700 -2.10 3.71 23.25 14,59
C 00 -2.10 4.31 23.79 15.31
500 -2.15 4.91 24.34 16.03
400 --2.20 5.70 24.81 16.75

()01 .-2,30 6,70 25.35 17.48
200 -0.95 6.21 26.07 18.20
oo0 0,69 5.00 26.84 18.76
32 1.25 3.30 26.01 19.11

8 0.40 1.60 24.83 1q.29

2 XXXX XXXX 24,59 19.32
0 XXXX XXXXX XXXX XXXX

SOIl TEMPERATURE (DEG C) WIND SPFED (M/SEC)

GI-000 26.09 8 1.65
28.69 2 0.81

- 0,2•0 29.21
-C~.Or 27.99 SUPFAC} SHEAR STRESS

000 25.57 (DYNFS/CM SQ.)XIO
-w. t00 20.52 TAU= XXXX

SURFACE ENERGY TFRMS (LY/SFC)XI00n

S(D)= 6.10 O(F,O)= XXXX
R(N)= XXXX (St,O)= XXXX
Q(COk= XXXx

INTEGRATED EVAPOTRANSPIRATION (GM/CM SQ.)X00

E= XXXX

9
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(.ASE I-B COMPARISON DATA FRO M DALLAS ( 2 HOUR

WIND COMPONENTS TEMPERATURE VAPOP PRESSURE
U (M/SEC) V (DEC C) (MB)

GEO -4o52 5.52
1000 -2.41 2.3C 21.42 12.34
900 -2a58 2.90 21.86 13.04
800 -2.71 3.55 22.30 13.74

7CO --2.87 4.1 22.73 14.43

6 60CC -3.01 4.80 23.17 15.12
506 -3.17 5.42 23.61 15.82
400 -3.22 6.07 24.17 16.51

300 -2.60 6.34 25.09 17.21

200 -1.31 5.51 25.96 17.90

1oo 0.38 3.70 26.32 18.46
32 0.50 L.64 26.5C 18.83

8 0.16 0.60 26.67 18.96

2 XXXX XXXX 26.70 18.9q

0 XXXX XXXX XXXX XXXX

SOIL TEMPERATURE (DEG C) WIND SPEED (M/SEC)

C.000 26.35 8 0.62

-0.125 28.46 2 0.25

-0.250 29.09
-0.500 28.01 SURFACE SHEAF STRESS

-1.000 25.60 (rYNES/Ch S'j.)XlO

-2.000 20.52 TAU= XXXX

S0P.FACE ENERGY TERMS (LY/SEC)XIO0O

S(10)= 12.00 Q(FO)= XXXX
R(N)= XXXX 0(S,0)= XXXX
Q( C to )XXXX

INTEGRATE() EVAPOTRANSPIRATION (GM/CM SI.)X1O0

E= XXXX

10
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CASE 1-8 COMPARISON DATA FROM IJALLAS ( 6 HOUR

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SF'C) V (IDEG C) (MB)

GEO -0.81 3.48
1000 -1.90 0.95 22.86 1203

900 -1.90 0.o0 23.51 12.61
0oo -1.90 0.88 24. 18 13.22

700 -. ogo 0.84 24.84 13.78
S00 -1.,89 0.80 25.50 14.36
5)0 -1.88 0.78 26.16 14.91
400 -1.87 0.70 27.22 15.53
300 -1.86 0.61 27.89 16.12
200 -1.77 0.6O 29.09 16.70
100 -1.42 0.70 3j. 11 17.21

32 -1.01 0. 67 31.23 17.54
8 -0.65 0.25 31.76 17.67
2 XXXX XXXX 31.90 17.69
0 XXXX xXXX XKXX XXXX

SOIL TEMPERATURE (DEG C) WIND SPEED (M/SEC)

0.000 34.44 ft 0.69
-0.125 28.80 2 0.?l
-0.250 28.68
-C.500 27.94 SURFACE SHEAR STRESS
- I. 0oQ)U 2 5.58 (DYNFS/CM SQ.IX10
-2o,)u 20.52 TAt= XXXX

SURFA(CE ENERGY TERMS (LY/SFC)XI1OO

S(D)= 24.70 Q(Eq)= XXXX
R (N) XXXX Q(So)= XXXX
Q O( C AI XXXX

INTEGRATED FVAPOTRANSPIRATIOfN (GM/CM SO.)XlO10

c- XXXX

}1



CASE I-B COMPARISON DATA FROM DALLAS (12 HOUR )

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SEC) V (DEG C) (MBI

GEO -4.41 3.25
1000 -2.49 1.98 24o35 11.55
900 -2.67 1.85 25.12 11.96
800 -2.85 1.73 25,90 12.44
700 -3.03 1.61 26.69 12.81
600 -3.21 1.50 27.43 13.22
500 -3.40 1.40 28.2:, 13.65
400 -3.55 1.30 2?el9 14.05
300 -3o69 0.96 30.25 14.48
200 -3.81 0.26 31.36 14.90
100 -3.80 -0.60 32.44 15.32

32 -3.07 -0.90 13.3O 15.61
8 -2.05 -0.50 33.75 15.72
2 XXXX <XXX 33.85 15.74
0 XXXX XXXX XXXX XXXX

SOIL TEMPERATURE (DEG C I WIND SPEFO (M/SEC)

C.000 3.oO0 8 2.11
-0.125 '1 1. o 3 2 1. 1
-0.250 29.27
-0.500 27.84 SURFACE SHFAR STRESS
-1.000 25.59 (DYNFS/CM SQ.)XIO
-2.000 20.52 TAU= XXXX

SURFACE ENERGY TERMS (LY/SEC)X)000

S((D)= .90 O(E,IO) XxXX
R(N)= XXXX Q(S,O)= XXXX
Q(COk= XXXX

INTEGPATED EVAPOTRANSPTRATI0N (GM/CM SO.JX100

Fj XXXX

12



CASE I-B GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SO/SEC) 297q 2869 2879 2904
TAPE NO, 755. 756. 757,. 758,
INTERVAL 12.OOHR 12*00HR 12.00HR 12,00HR

U COMPONFNT (H/SEC)

LEVEL(M) GPAC :)IFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO -4.42 -1.01 -4.42 -0.01 -4.42 -0.O1 -4.42 -0.Ot

1000 0.25 2. 74 -2.06 0.43 -3.06 -0.57 -3,52 -1,03
900 -1*06 1,61 -1-46 1921 -1.76 0.91 -1*93 0,74
800 -1-75 1. 10 -1.84 1*01 -1.97 0.88 -2.07 0,78
700 -2.21 0.82 -2*19 0.84 -2.26 0,71 -2.33 0.70
600 -2.54 0.67 -2,46 0*75 -2*51 0.70 -2.54 0*61
530 -2.77 0.63 -2*67 0.73 -2.7C 0.61) -2,73 0.67
400 -2,95 0,60 -2*84 0*71 -2.85 0.70 -2.87 0.68
300 -3.07 0.62 -2o95 0.73 -2.95 0.73 -2o97 0.72
200 -3o13 0.69 -3.01 0.80 -3.00 O0.81 -3.01 0o80
l00 -3.04 0. 76 -2,93 0,87 -2.93 0O,87 -2o93 0.d7

32 -2073 0,34 -2.64 0.43 -2o63 0.44 -2o63 0.44
a -2o19 -0. 14 -2.13 -0.07 -2.12 -0.07 -2.12 -0.07

V COMPONENT [M/SFC)

LEVEL(M) GPAC D)[FF GPAC DIFF GPAC 0IFF GPAC DIFF
GEO 3o24 -0.01 3.24 -0.01 3.24 -0".01 3.25 0.00

1000 5,99 4.01 5.42 3.44 4*89 2.91 4,53 2,56
900 5o68 3. 83 5s70 3. 8 c 5. 66 3.81 5.61 3s 76
800 5o32 3. 59 5*37 3.64 5.38 3.6;i 5.38 3.65
700 4.96 30. 35 5.01 3,40 5.03 3.43 5*04 3.43
600 4,64 3.14 4.69 3.19 4.72 "Ao22 4o74 3.24
500 4.32 2.93 4*36 ?,97 4.40 3.01 4.42 3.02
400 3.98 2. 68 4,02 2,72 4.06 2.76 4.^7 2.77
300 3o64 2.68 3.67 2.71 3.69; 2.73 3.72 2.76
210 3.21 2,9)7 3.26 3.(W 3.28• 3.02 3.31 3.05
i00 2,75 3.35 2e,77 3,37 2 .i•0 3.40 ?.S2 3.42

32 2.17 3.07 2.18 3.')m 2,.2e( 3.t10 2 0?? 3.12
8 1,65 2.15 1.66 2.16 1.67 2.17 1.t,9 2.19
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CASE I-B GPAC OUTPUT DATA

AIR TEMPERATURF AND VAPOR PRFSSURE

TAPE NO. 755. 756. 757. 758.
INTERVAL 12.O0HR 12.OOHR 12.00HR 12.00HR

AIR TEMPERATURU ({t,,, C)

LEVEL(M) GPAC 0IFF GPAC 0IFF GPAC DIFF GPAC DIFF
LOC1 27.64 3.29 27.52 3.17 27.42 3.07 27.35 3.00
900 28.35 3.23 28.29 3.17 2Z,.?2 3.1n 28.19 3.(7
800 28.66 2.76 28.63 2.773 2A..60 2.70 28.57 2.67
700 28.99 2.30 28.90 2.21 28. F6 2.17 28.84 2.15
600 29.04 1.56 29.05 1.57 29.04 1.56 29.03 1.55
500 29.18 0.92 29.21 0.95 29.21 P.95 29.18 0.92
400 29.28 0.O0 29.31 0.13 29.31 0.13 2q. 2 9 0.11
300 29.36 -0. 89 29.3') -0. 836 2<). 39 -0.86 29.39 -0.87
200 29.36 -2.00 29.40) -1.96 ?9.40 -1.96 29.40 -1.96
100 29.32 -3.12 29.36 --3.08 29.35 -3.09 29.35 -3.09

32 28.95 -4. 35 29.00 -4.,<q 29.10 -4.30 29. On -4A.3n
8 28.38 -5.37 28.43 -5.3? 28.43 -1. )? ?A.42 -5.33
2 26.95 -6.90 26.99 -6.86 27.00 -h.e5 2?6.99 -6.•A
0 25.47 XXXX 25.51 XXXX 25.52 XXXX 25.51 xxxx

VAPUO PRESSUP" (MP)

LEVEL(M) GPAC DIFF GPAC DIFF c, (1)C D I Fl" GPAC 0IFF
1000 20.31 8. 76 20.33 8.78 ?0.32 t .77 20.11 P.76
900 21.42 9.46 21.45 9.49 ?1.'t5 9.,49 21.45 9.49
800 22.15 Q.71 2 22.19 75 ??.I9 9.'li 1).21 9.177
700 22.80 It. (;9 22.84 10.13 2.'q5 1,.0 4 ?2.ob 10.f4
600 23.34 10.12 23.3>. 11).17 2?.4(' 1 .1 3 ?3.41 IA. I',
500 50 23.92 1). 27 23.96 10.31 23. )7 10. 1? 23.97 10. 12
4')0 24,45 10,.40 24.51 10.4o 24`4,. I I t). 24. 3 0n. 4P

300 25.05 IQ. 17 25,11 10. h3 25. 11 10.6 1 2,. Ii 10.46
20(; 25.68 10.78 25.74 10.84 25. 70 11,. ,It 25.77 10.117

100 26.45 11. 13 26.53 11.21 26. 'i, 11.?4 26.54 11.22
1 27.31 11.70 27. 41 1.80 ?7. 41, II. 8 27.42 11.ll
8 t) 2q.09 12.33 ?8. 1' 12.43 2 .i17 12. 45 28.1 , 12.4.?
2 29.07 1 1.1 3 2,. 1H 13.44 29.2? . i.4e. 29. 1 - 13.It4

3 30.12 XXXX 30.24 XXXX 30.2', XXXX 3',.2 3 XXX
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CASE 1-8 GPAC OUTPUT DATA

j MISCELLANEOUS VARIABLFS

TAPE NO. 755. 756. 797. 758.
INTERVAL 12. 00HIR 12.OOHR 12.00;IR 12.OOHR

SOIL TEMPERATtJPE (DEG C)

LEVELCM) GPAC )IFr GPAC DIFF GPAC rIFF GPAC DIFF
C.000 30.26 -5.74 30.28 -5.72 30.?8 -9.72 30.28 -5.72

-0.125 29.78 -1. 15 29.78 -1.75 29.78 -1.75 29.78 -1.75
-0.250 29.01 -:).2, 29.01 -C.26 29.01 -2.26 ?c.0 -n.26

-0.500 28.04 0.17 27.99 '%15 28.n1 0.17 28.01 0.17
-1.000 25.55 -0.04 25.56 -0.03 ?5.5(, -).03 ?5.5t -0.13
-2.000 20.51 -0.01 ?0.50 -0.02 20.51 -).01 20.51 -0.01

WIND SPfEC (M/SKC)

LEVEL(M4) GPAC DIFF GPAC DIFF GPAC 10FF 3PAC 0IFF
8 2.7 5 h. 64 2.69 0.58 2. w'; 5Q ?.71 0.00
2 1. 39 0. 12 1.36 0.09 1.37 0. 1 1.37 0.10

SURrACF ENFRGY TFRtMS (IY/ISFC)X(XCIO

* PARAMETER GPAC DIFF GPAC CIFF GPAC' )IFi- cDAC U)IFF
SID) 0.71 -0. 19 0.72 -1.1A 0.7? 1,. '1 .71 -O.1Q
R(N) -1.17 XXXX -1.16 XXXx -1.1e6 XXXX -1.17 xxxx
Q(ClO) -0.81 XXXX -0.79 XXXX -0'. 7) XYXX -0.79 xxxx
Ot ,E) 1.01 xxxx 0.98 xxxx q .,V8 XXXV f'. (a Xxx
0(S,0) -1.36 XXXX -1.36 XX)X -1.311, XXX), -1.36 xx(x

SURFACE SHEAR SIP[ 5 ([ýYiF.'// S,, XI'

PARAMETER GPAC D IFF GPAC 0I1FF GPA4C 9IFF GPAC DIFF:
TAU 2.2A XxXX 2.16 XXXX 2.18 <XXX 2.20 XXXX

INTICPATID [VAP)TRANSPIRATION ('•,/CM SO)X100

PARAMETER GPAC 0I I f GPAC DIFF ,PAC DIFF GPAC DIFF
F 48.'3 X(XX 4A.4', XXXX 4A.5C xxxx 48.St) XKXX
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CASF 1-B (,,'AC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 2929 2q39 13419 13469
TAPE NO. 759. 760. 761. 762.
INTERVAL 12.00HR 12.00HR 6.OOHR 6.0OHR

U COMPONENT (M/SEC)

LEVEL(M) GPAC I)FF GPAC DIFF GPAC DIFF GPAC I1FF
GEO -4.42 -0.!"l -4.42 -0.01 -0.79 0.02 -0.80 0.01
1000 -3.77 -1.28 -3.92 -1.43 -0.34 1.55 -0.38 1.52
900 -2.03 0.64 -2.10) C.57 -0.74 1.15 -0.64 1.26
800 -2.13 0,, 2 -2.17 0.6e -0.9q o.90 -0.83 1.01
700 -2.37 0.66 -2.40 0.63 -1. 1, 0.74 -1.06 0.84
600 -2.57 0.64 -2.55 0.66 -1.28 0.61 -1.19 0.7o
500 -2.75 0.65 -2.77 0.63 -1.37 0.51 -1.29 0.5q
400 -2.89 0.o 6 -2.90 C.65 -1.43 (;.44 -1.36 0.51
300 -2.9. 0.71 -2.9) 0.70 -1.47 n.39 -1.40 n.45
200 -3.02 0. 79 -3.03 C.78 -1.48 0.2P -1.42 0.35
L00 -2.94 0.86 -2.95 C.85 -1.44 -1.02 -1.38 0.04

32 -2.64 0.43 -2.64 0.43 -1.31 -L,.3) -1.26 -0.25
8 -2.12 -0.07 -2.13 -0.08 -1.12 -0.47 -1.0q -0.o,3

V COhPONENI (M/SEC)

LEVEL(14) GPAC 0IFF GPAC DIFf- CPAC D)IFF GPAC 0IFF
GEO 3.25 0.00 3.24 -0.01 3.49 (lo.0 3.49 0.101

1000 4.29 2.31 4.12 2.14 7.64 6.69 6.83 5.,A8
900 5.57 1.72 5.54 3.69 7.08 6. 16 7.04 6.14
800 5.37 3.64 5.36 3.63 6.67 5.7q 6.73 5.o5
700 5.04 3.43 5.09 3.44 6.33 C.4V 6.42 5.58
600 4.75 3. 25 4. 75 3.25 6.04 i. ?4 6.13 5.33
500 4.43 3.03 4.44 3.04 5.77 4.99 5.d6 5.08
400 4.09 2.79 4.0Q 2.79 5.49 4.79 5.58 4. 8,8
300 3.73 2.77 3.74 2.78 5.21 4.60 5.2"9 4.68
200 3.32 3.06 3.33 3.07 4.86 4.2l 4.95 4.35
100 2.83 3.43 2.84 3.44 4.45 3.75 4.91 3.81

32 2.23 i.13 2.24 3.14 3.P7 Z.20 3.92 3.2'i
8 1.6c, 2.19 1.70 202C 3.?. 2.11') 3.29 3.04
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CASE I-li GPAC (OUTPIJT rATA

AIR TEMPFRATURE ANC( VAP(OFF' PRrSSUPF

TAPE NO. 759. 760. 7t,. 762.

INTERVAL 12.0iHR 12.C.OIR 6.or 1R 6.OOHR

AIR TEMPFRATURE (DFG (':

LEVEL(M) GPAC DIFF GPAC D[FF GPAC ',.IFF GPAC DIFF

1000 27.32 2.97 27.29 ?.94 24.75 1.8 ?74.79 1.93
900 28.1o 3.04 2A. 15 3.03 25.59 2.0 2?5.63 2. 12

800 28.55 2.65 28.54 2.64 26.01 1.63 '6.05 1.3 7
700 28.84 2. 15 28.82 2.13 26.3t 1.52 >6.3G 359
bOO 29.01 1.53 29.01 1.53 26.63 1.13 2?.b 1.16

500 29.18 0. r32 29.17 C.91 2o.91 09.75 26.93 1. I7

4 00 29.20 2 . 11 29.28 0.10 27.17 -3.05 27.?.0 -,1.02
300 29.37 -0.8 f 29.37 -C.8 ti 27.4 R -'?. 4 1 27.49 -0.40

200 29.30 -1.97 29.37 -1.91 27.82 -1.27 27.84 -i.2 '
100 29.35 -3.09 29.33 -3.11 28. ,7 -1.74 28.41 -1.70

32 29.00 -4.30 28.98 -4.32 29.15 -?.C'8 2O.17 -2.06
8 28.43 -5.32 28.40 -5.35 30.19 -1.57 i0.? 1 -1 .9

2 27.00 -6. 815 25.97 - t6. 8 8 32.8s p.93 3?.84 0.94
0 25.53 XX YX ?5.50 XXXX 3.5.6 XXXX 35.3, s XXXx

VAPOR PRESSUPE (MH)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC CIFF GPAC DIFF
1000 20.31 S. 76 20.30 8.71) 1e.42 4.* j 16.46 4.43
900 21.45 9..4q 21.45 9.4C, 17.4 e 4.87 17.52 4.91

800 22.19 Q. 75 22.19 c;.75 18.17 4.95 18.20 4.,
700 22.84 10. 0;3 22.84 1C.01 IR.78 C.0n I1q.p2 5.04
600 23.39 10. 17 23.40 1C. 18 1o.31 4.,')5 1).34 4,.

500 23.96 10.31 23.97 10.32 1. t6 4.91 1 ).19) 4.05
4C30 2424.52 10.47 20.40 4. 17 20.43 4.9j

300 25.08 1C. O 25.12 10.64 21.03 4.0I 21.06 4.94

200 2,5.85 11.95 25.75 10.85 21.6' 4.9"7 21.7? 5.02
I)0 26.61 11.29 26.53 11.21 22.66 5.4ri 22.68 'i.47

27.47 11.86 27.40 11.79 23.t17 3 .33 ?3.W) 6.3'6

8 28.21 12,4Q 21. 13 12.41 2',.23 7.5(, ?'.25 7.56
2 2 .?2 J 1.48 29. 15 13.41 28.74 1 1 .(05 2 . 75 1 1.')6
0 30.26 X X X 30. 19 YXXX 32.10 XXXX 12.(09 xXxx
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CASE 1-8 GPAC OUlPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 7559. 760. 761. 762.

INTERVAL 1 ?. OOHR 12.00HR 6.0011R 6. 010nHR

SOIL TEMPEFrATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC 0IFF GPAC DiFF GPAC DIFF
C.000 30.28 -5.72 30.28 -5.72 30,.8b -3.58 30.87 -3.57

-0.125 29.78 -1.75 29.78 -1.75 2S.80 -A.00 28.81 0.01
-C.250 29.01 -n. 26 29.01 -n.26 29.00 0..32 29.00 0.32
-0.500 28.01 0. 17 28.01 0.17 2P.I1 0.07 27.99 0.05
-1.000 25.56 -0.03 25.56 -0. 03 25.57 -0.01 25.97 -0.01
-2.000 20.51 -C.CI 20.51 -0.01 20.50 -:,.02 20.51 -0.01

tIND SPEED {A/SFC)

LEVEL(M) GPAC tJIFF GPAC 0IFF GPAC 0IFF GPAC DIFF
8 2.72 0. j1 2.72 0.61 3..3 2.lt 3.46 2.77
2 1.38 (. 11 1.38 0.11 1.68 1.47 1.69 1[4A

SUP :,-%C : F'N, FRGY TFRMS (LY/SFC)Xl1.0r

PARAMETER GPAC DI)FF GIPAC OIFF GPAC i0 IFf GPAC DIFF
S( D) 0.71 -0. 19 0.7? -0.18 25.0? 3.32 25.04 n.3 3
R(N) -1.17 ;"XXX -1.17 XXXX 15.81 xXXX 15.8? xxxx
Q(,90) -0.79 XXXX -0.80 XXXX 4.30 XXX 4.4f) XXXX
Q(E1(0) 0.99 X',Xx N.98 XXXX 10.12 XXXX 10.13 XXXX
Q(SO) -1.36 XXXX -1.37 XXXX 1.29 xxxx 1.29 xxxK

SUPFACE SHFAR STRrSS (DYNES/C.l, S )X 1 :

PARAMETER GPAC 1)0 1FF cPI DTfF GPAC DI0F GPAC 1FF
TAU 2.24 XX'x 2.z2 XXXX 6.62 XXXX c.74 XXXX

INTEGRATED EVAPOTRANSP I PAT ION (G'./C,•i S,))xI00

PARAMLTFR GPAC 0[ 1:F PAC DFF GoPAC ';I GPAC I PF
El 4,.40 Xi XX 4bo3 0 XXXX 23.40 X×XX 23.,' Xxx>x

1 •i
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CASF I-B GPAC OUTPUT DATA 0

VELOCITY Co'mPnNENTS

K(CM SQ/SIC) 13479 13484 13500 13494
TAPE NO. 763. 764. 765. 766.
INTERVAL 6. 0OHR 6. o0HR 6,OOHR 6. 001HR

U COMPUNFNT (M/SEC)

LEVEL(M) GPAC '9IFF GPAC DIFF GPAC )IFF GPAC DIFF
GEO -0.79 0.02 -0,80 0.01 -0.79 0.0? -,3.8l o.n1
1000 -0.56 1.34 -0.69 1.20 -0.75 1.14 -0.79 1.10
900 -0.67 1.23 -0.70 1.19 -0.73 1.17 -0.74 1.15
800 -0.88 1..01 -0.1'1 1.01 -0.90 01.' f4 -0.91 0.98
700 -1.05 0.8 5 -1.05 C.85 -1.06 n.864 -1.06 A .4
60C -1.17 ). 72 -1.17 C.72 -1.17 o.7? -1.18 0.71
500 -1.27 0.61 -1.26 0.62 -1.27 1.61 -1.27 0.61
400 -1.34 0. -3 -1.33 0.54 -1.33 1.54 -1.33 O.s'.
300 -1.38 0.48 -1.38 C.48 -1.38 A.44 -1.38 3.48
200 -1.40 0.37 -1.39 C.38 -1.3q '.31 -1.39 0.38
100 -1.37 0.05 -1.36 0.n6 -1.36 0 .16 -1.36 0.06

32 -1.25 -0.24 -1.24 -0.23 -1.24 -ý..23 -1.24 -0.23
8 -1.07 -0.42 -1.06 -n,*L - .05 -X4. -].)6 -0.41

V COMPON[tKT (m/SEC)

LEVEL(M) GPAC I)FF GPAC DIFF ,PAC IOIFV GPAC I)IFF
GEO 3.49 0.01 3.49 ('.01 3.49 0.01 3.49 O.01

1000 6.08 5. 13 5.57 4.62 5.21 4.26 4.96 4.)l
900 6.89 5.99 6.76 5.86 6.66 5.76 b.59 5.69
800 6.60 5.a1 6.63 v.75 6.5q 3.71 6.56 5.6.q
700 6.41 9).57 6.39 r.55 6.37 i.53 0.33 6.46
60C 6.14 3. :4 6.14 5. 14 6.13 5.32 6.11 5.31
500 5.89 5.10 5.88 5. 1' 5.o 7 5.% 5.404
400 5.60 4.90 5.60 4. 40 5.oO it.9" 'i.59 4.9S
300 5.31 4.70 5.32 4.71 5.32 14.71 5.11 4.70
200 4.97 4.37 4.98 4.38 4.98 4.38 4.98 4.38
100 4.54 4, I I.4 4.55 3.8 " 4.55 1. l5 4.5 ) 3. 3

32 3.95 3. 2A 3.95 3. ?,1 3.95 '.24 3.9t 3,29
8 3. 0 3.05 3.31 3. r.n 3.31 1. 3.31 3.36

'4o
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CASE I-B GPAC OUTPUT D":TA

AIR TEMPERATURE AND VAPOR PRFSSURE

TAPE NO. 763. 764. 765o 766.

INTERVAL 6.OOHP 6*OHR 6 O0HR (. OHR

AIR TEMDERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC OIFF GPAC DIFF
1000 24.78 1.92 24.78 1.92 24.76 l.qO 24.75 1.39
900 25.63 2.12 25.62 2.11 25.62 2.11 25.61 2.10
800 26.05 1.87 26.05 1.87 26.05 1.87 26.04 1.6
700 26.40 1.56 26.39 1.55 26.38 1.54 26.38 1.54
600 26.66 1.16 26.68 1.18 26.67 1.17 26.66 1.16
500 26.93 0.77 26.94 0.78 26.94 (.78 26.94 0.78
400 27.21 -0.01 27.20 -0.02 27.21 -0.01 27.21 -0.01
300 27.51 -0.38 27.50 -0.39 27.50 -0.39 27.51 -0.38
200 27.85 -1.24 27.86 -1.23 27.87 -1.22 ?7.86 -1.23
100 28.41 -1.70 28.41 -1.70 28.41 -1.70 28.41 -1.70

32 29.18 -?.05 29.17 -2.06 29.18 -2.05 29.18 -2.05
8 30.22 -1.54 30.22 -1.54 30.22 -1.54 30.22 -1.54
2 32.85 0.95 32.85 0.95 32.84 0.94 32.85 0.(5
0 35.36 XXXX 35.36 XXXX 35.35 XXXX 35.36 XXXX

VAPOR PRESSURE (MR)

LEVEL(M) GPAC I0FF GPAC 1FF r ;PAC DIFF GPAC D0FF
1000 16,46 4.*93 16.46 4.43 16.46 4.43 16.45 4.42
900 17.52 4.91 17.52 4.91 17.52 4.91 17.52 4.91
800 18.21 4.99 18.20 4.98 18.21 4.99 18.22 5.00
700 18.82 5.04 18.83 5.05 18.82 5.04 18.82 5.04
600 19.35 4.99 19,35 4.99 19.35 4.99 1.35 4.c9
500 19.91 4.96 19.91 4.96 19.q1 4.96 19.91 .096
400 20.44 4.91 20.45 4.92 20.44 4.91 2,.45 4.92
300 21.07 4.95 21.03 4.96 21.07 4.91i 21.07 4.95
200 21.73 5.03 21.73 5.03 21.73 .03 21.74 5.04
100 22.69 5z48 22.70 5.49 22.69 5.'t8 2?.70 5.49

32 23.90 6.36 23.91 6.37 23.91 6.37 23.91 6.37
9 25.25 7.58 25.26 1.59 25.26 7.5"` 25.26 7.59q
2 28.74 11.05 ?8.75 11.06 26.75 11.06 24.75 11.06
0 32.08 XXXX 32.08 XXXX 32.0A XXXX 32.08 xxxx
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CASE 1-8 GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. T63. 764. 765. 766.

INTERVAL 6. OOHR 6.OOHR 6.OOHR 6.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DflFF GPAC 0IFF GPAC I)IFF GPAC DIFF
0.000 30.87 -3.57 30.86 -3.58 30.87 -3.57 30.86 -3.58

-0.125 28.81 0.01 28.81 0.01 26.81 r'.0l 28.81 0.01
-0.250 29.00 0.32 29.00 0.32 29.01 r'.33 29.00 0.32
-C.500 28,01 0.07 28.01 0.07 27.99 0.05 28.01 n.07
-1.000 25.56 -0.02 25.57 -0.01 25.57 -0.01 25.51 -0.01
-2.000 20.51 -0.01 20.51 -0.01 20.51 -0.l1 20.5f -01.02

WIND SPEFD (M/SFC)

LEVEL(M) GPAC DIFF GPAC 0IFF OPAC DIFF GPAC DIFF
8 3.47 2.78 3.47 2.78 3.47 ?.7A 3.47 2.78
2 1.70 1.49 1.71) 1.49 1.7C 1.4) 1.70 1.49

SURFACE ENERGY TERMS (LY/SEC)X1000

PARAMETFR GPAC 0IFF GPAC DIFF GPAC OIFF GPAC DIFF
S(D) 25.00 0.30 25.04 0.14 25.05 0.35 25.04 0.14
R(N) 15.83 XXXX 15.*O XXXX 15.83 XXXX 15.80 XXXX
N(CO) 4.40 XKXX 4.40 XXXX 4.40 XXXX 4.40 XXXX
Q(EtO) 10.13 XXXX 10.13 XXXX 10.13 XXXX 10.13 XXxx
Q(SO) 1.29 XX•X 1.29 Yxx 1.29 XXXY 1.29 XXXX

SURF4CE SHEAR STRESS (DYNES/CM So)XIV

PARAMETER GPAC 0 1 FF GPAC IFFF GPAC r rlF GPAC D1FF
TAU 8,78 XxXX 8,.4I0 XXXX 8.80 Xxxx 8.82 XXXX

INTEGRATi-) EVAPOTRAN'.SPIRATILN (GtM/CM SQ)X10.O

PARAMETFR GPAC UIFF GPAC DIFF .(. Pt.C DIFF GPAC DIFF
E 23.50 XXXX 23.5'n XX(X 23.40 XXXX 23.40 XXXX

21
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CASE I-B GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 8289 8284 8274 8279

TAPE NO. 767. 768. 769. 770.

INTERVAL 2.00HR 2.OOHR 2.0OHR 2.onHR

U COMPONENT (M/SEC)

LEVE.(M) GPAC L)IFF GPAC f)IFr GPAC 0IFF GPAC DIFF

G 0 -4.52 -0.00 -4.52 -0.,10 -4.52 -0.00 -4.52 -0.00

1000 -3.22 -0.81 -3.70 -1.30 -3.98 -1.57 -4.14 -1.73

£,,0 -2.96 -0.38 -3.08 -0.5o -3.15 -'0.57 -3.20 -0.63

181 1) -2.75 -- 0. 04 -2.80 -0.09 -2.83 -0. I -2.86 -0.15

700 -2.56 0.31 -2.99 0.28 -2.61 0.26 -2.63 0.24

600 -2.39 0.62 -2.41 0.60 -2.42 0.59 -2.42 0.59

500 -2.23 0.94 -2.24 0.93 -2.24 0.93 -2.25 0.')2
400 -2.09 1.13 -2.09 1.13 -2.10 1.12 -2.10 1.12

300 -1.96 0.64 -1.96 0.64 -1.qt (N.64 -1.96 0.54

200 -1.83 -0,52 -1 .81 -0.52 -1.83 -".52 -1.83 -U.52

100 -1.67 -2.05 -1.67 -2.05 -1.67 -?.09 -1.67 -2.15

32 -1.48 -1.98 -1.4,fi 1.9E --1.48 -1.91 -1.4R -1.98

a -1.23 -1.39 -1.23 -1.3S -1.23 -1.3() -1.24 -1.40

V COPPONFNT (W/SFC)

LEVEL(M) GPAC DIFF GPAC ()IFF GPAC !)IFF GPAC DIFF

GI'O 5.91 -0.01 b.ql -0.01 5. ) -0.01 5.91 -0.01
.1.001) 3.07 0.77 4.75 2.45 5.58 3.2H 5.98 3.68

900 3.86 0.97 4.19 1.30 4.3q 1.4Q 4.52 1.63

800 4.28 0. 73 4.39 0.-'4 4.47 0.92 4.52 0.97

700 4.51 0, 3• 4.55 (0.39 4.99 (..43 4.61 0.45

,$OC 4.60 -0.20 4.63 -0.18 4.64 -0(.16 4.65 -0.15

500 4,59 -0,83 4.60 -0.82 4.61 -0.81 4.62 -0.90

400 4.48 -1.59 4.49 -1.58 4.50 -1.57 4.50 -1.57

300 4.31 -?.03 4.31 -2.03 4.32 -2?02 4.32 -2.02

200 4.03 -1.*48 4.03 -1.4H 4.03 -1 .4A 4.04 -1.47

100 3.63 -0.07 3.63 -0.07 1.63 -0.07 3.6 3 -0.07

:32 3.07 1. 43 3,07 1.43 3.07 1.43 3.06 1.42

8 2.51 1. 91 2.51 1.91 2.c1 1.91 2.51 1.91
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CASE 1-8 GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRFSSUPE

TAPE Nn. 767. 768. 769. 770.

INTERVAL 2.O0Hk 2.O0HR ?.OCHR 2*OOHR

AIR TEMPERATURF (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 21.82 0.40 21.83 0.41 21.84 C..42 21.84 0.42
900 23.10 1.24 23.11 1.25 23.11 1.25 23.11 1.25
800 23.79 1.49 23.81 1.51 23.80 1.50 23.81 1.51
700 24.31 1.58 24.31 1.58 24.3C 1.57 24.30 1.57
606 24.67 1.50 24.66 1.49 24.66 1.49 24.66 1.49
500 24.96 1.35 24.95 1.34 24.95 1.34 24.96 1.35
401; 25.18 1.01 25.18 1.01 25.18 1.01 25.19 1.02
30u 25.39 0.30 25.39 C.30 25.39 0.30 25.40 0.31
2o." 25.56 -0.40 25.56 -0.40 25.56 -0.40 25.5f -0.40
l(l. 25.79 -0.53 25.79 -0.53 25.79 -n.53 25.79 -0.53
2 26.04 -0.46 26.04 -0.46 26.03 -0.47 26.04 -0.46
. 26.49 -0.18 26.49 -0.18 26.49 -0.18 26.49 -0.18
2 27.51 0.81 27.51 0.81 27.51 0.31 27.51 0.81
0 28.46 XXXX 28.47 XXXX 28.46 XXXX 28.46 XXXX

VAPOR PRFSSURE (MBi

LEVrE!.(l,) GPAC I)FF GPAC DIFF GPAC DIFF GPAC DIFF
1')0 13.21 0.87 13.25 C.91 13.27 0.93 13.29 0.95

') ) 14.36 1.32 14.41 1.37 14.40 1.36 14.43 1.39
15.1" 1.39 15.18 1.44 15.15 1.41 15.19 1.45

"M i5.80 1.37 15.84 1.41 15.79 1.36 15.84 1.41
0 16.35 1.23 16.37 1.25 16.41 1.19 16.38 l.?6

5-00 16.91 1.C9 16o91 1.09 16.80 0.98 16.91 1.19
z:0 .0 1f.40 (, 89 )i141 0.90 17.27 0.76 17.41 0.90
:O0 17o96 0. 'r 17o97 0.76 17.115 0.64 17.9t 0.75

L) 0 I[;,56 (.(1h I V. 58 0.6 f 18.48 0.58 18.56 0.66
too .9 13 3, c) 1Q lt.? 0. 8? 19.35 0.89

:2 F5, 2 17 1. 514 20.10 1.47 20.36 1.53
8 2 4 21. .4 ,,4:, '(, ?•C 2 1 2.45 21.45 2.49
2 (.06 5, 0" ,,,l 5.0': 7~ ' " O3 ?4.06 5." '7
0 5 x ): 6 .'' ')':;' ?(,, o XXX) 26.50 xxxx

23



CASE 1-8 (PAC OUTPUT OATA

SiISCFLLANEOUS VARIABLES

TAPE NO. 767. 768. 76q. 770,
INTERVAL 2.OOHR 2.OOHR 2.00HR 2.00HR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF CPAC DIPF GPAC DIFF

C.000 26.63 0.28 26.63 n.?8 26.63 0.28 2e.63 0.28
-0. 125 28.58 0.12 28.59 0.13 28.59 0.1l 28.59 0.13
-0.250 29.21 0.12 29.22 0.13 29.22 0.13 29.21 0.12
-0.500 27.99 -0.02 27.98 -('.n3 27.99 -. 002 27,99 -0,02
-1.000 25.58 -0.02 25.59 -0.01 25.57 -0.03 25.58 -0.02
-2,000 20.51 -0.01 20.51 -0.01 20.51 -0.01 20.51 -0.01

WIND SPEED (H/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC r)IFF
8 2.80 2.18 2.78 2.16 2.80 2.1ý 2.80 2.18
2 1.35 l.lu 1.34 1.09 1.35 ].10 1.35 1.l()

SURFAC[ ENERGY TERMS (LY/SFC)XICoo

PARAMETER GPAC DIFF GPAC DIFF GPAC D1FF GPAC DIFF
S(D) 12.00 0.00 11.,9 -0.01 11.99 -0.01 11.95 -0.0'9
R(N) 6O.6 XXXX 6.69 XXXX 6969 XXXX 6969 XXXX
Q(C,O) 1.13 XXX,, 1.13 xxxx 1.13 xXXX 1.13 XXxX
Q(Ev0) 5.03 XXXX 5.03 XXXX 5.0;3 XXXIK 5.03 XXXX
Q(StO) 0.53 xxxx 0.53 xxxX Co53 XX)X 0.53 XXXX

SURFACP SHEAR STRFSS (DYNFS/CM SO)XlP

PARAMETFR GPAC DIFF GPAC DIFF G(Ac DIFF GPAC OIFF
TAU 4.72 XxXX 4.74 XXXx 4.74 XXXX 4.74 XXXX

INTEGRATED EVAPOTRANSPIRATION (GM/CM SQ)X00

PARAMETER GPAC DIFF GPAC DIFF GDAC DIFF GPAC OIFF
E 3.60 XxXX 3.60 XXXX 3, c',) XXXX 3,6-1 XXXX
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CASE I-H GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 8279 8?q4 5674 5669TAPE NO. 771. 772. 773. 774.INTERVAL 2.0otR 2.OOHR 1.00PjR 1.OOHR

U COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFFGEO -4.52 -0.00 -4.52 -0.00 -4.17 0.01 -4.17 O.Al1000 -4.25 -1.84 -4.31 -1.90 -2.44 -0.43 -2.97 -0.96900 -3.23 -0.65 -3.26 -0.68 -2.35 -0'.32 -2.41 -0.39800 -2.88 -0.1t -2.8' -2.26 -0.20 -2.27 -0.21
700 -2.63 0.24 -2.64 0.23 -2.15 -0.05 -2.15 -0.05600 -2.43 0.58 -2.43 0.54 -1.98 6.12 -1.98 0.12500 -2.25 0.92 -2.26 C.91 -- 1.76 0.39 -1.76 0.39400 -2.11 1.11 -2.11 1.11 -1.141) r.70 -1.49 0.70300 -1.96 0.b4 -1,96 r.64 -1.16 1.14 -1.15 1.15200 -1.83 -0.52 -1.83 -0.52 -0.79 C-.16 -0.79 C.16100 -1.67 -2.05 -1.o7 -2.n5 -0-.39 -1.08 -0.40 -1.09

32 -1.47 -1.97 -1.47 -1.97 -0.16 -1.41 -0.16 -1.41
8 -1.23 -1.39 -1.21 -1.39 -0.09 -0.4') -0.*1 -0.50

V COMPCNFNT (M/SFC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DVIFF (PAC )IFF
GF:O 5.91 -0.01 5.91 -0.01 4.16 -0.02 4.17 -0.011(00 6.17 1,87 6.23 3.c3 2. -P #).4it 3.30 1.40S") 4.59 1.69 4.b4 1.74 3.14 '. 04 3.21 0.73r 0 0 4.55 1.00 4.57 1.02 3.75 0.65 3.61 o.71""")o 4o63 ('. 47 4o63 0.47 4. 36 f , .6 4.36 0.155
60o 4.66 -1). 14 4.67 -1.13 4.84 ('.5i 4.84 0.53
5 ) 4.62 -(,.d 4.80 -4.() 5. ?') A.30 5.19 0.2q"1(O 4.50 -1.57 4.S0 -1.57 5.39 -r.31 5.39 -0.31
1)0 4.32 -2.02 4.32 -2.02 5.4n -1.30 5.41 -1.28?()f 4.03 -1.48 4o03 -1.48 5.15 - .0t) 5.16 - 1.o¢5
100 3.63 -0.07 3.63 -0.07 4.58 -0.42 4.5) -0.41

1! 3.07 1.43 3.07 1.43 3.72 0.4? 3.73 0.438 2.51 1. ol 2.51 1.91 2.Q2 1.3? 2.92 1.32
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CASE I-B GPAC OUTPUT DATA .4

AIR TENIPERATURE AND VAPOR PRFSSUPE

TAPE NO* 771. 772. 773. 774.

INTERVAL 2. 00HR 2OOHR I.OOHR. 1.01IR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC IFF GPAC nIFF GPAC DIFr
1000 21.85 0.43 21.85 0.43 21.37 -0.24 21.36 -0.25
900 23.11 1.25 23.11 1.25 22.48 0.32 2?.47 0.31
80C 23.80 1.50 23.80 1.50 23.19 *.4q 23.19 0.49
700 24.31 1.58 24.31 1.58 23.84 0*.5) 23.33 0.58
bOO 24.66 1.49 24.66 1.49 24.38 0.59 24 38 0.59
500 24.95 1.34 24.96 1.35 24.67 9.53 24.17 0.53
400 25.19 1.02 25.18 l,01 25.29 0.48 25.,a 0.47
300 25.39 0.30 25.38 C.29 25.63 0.21 25.63 0.28
200 25.56 -0.40 25.57 -C.39 25.84 .23 25.84 -).23
100 25.78 -0.54 25.79 -0.53 25.93 -n.91 25.93 -0.91

32 26.04 -0.46 26.03 -0.47 25.80 -C.21 25.81 -0.20
8 26.49 -0.18 26.48 -0.19 25.71 l.8ft 25.72 0.89
2 27.51 0.81 27.51 0.81 25.52 0.93 25,53 0.91
0 28.47 XXXX 28.47 XXXX ?5.29 XXXX 25.29 xxxx

VAPOR PRFSSURE [ IM)

LEVEL(M) GPAC nIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 13.31 0.97 13.31 0.97 12.74 0.32 12.75 0.33
900 14.44 1.40 14.45 1.41 13.72 0.58 13.72 0.58
800 15.21 1.47 15.19 1.45 14.53 -. 66 14.54 0.67
700 15.85 1.42 15.84 1.41 15.29 C.71 15.29 0.70
bOO 16.38 1.26 16.37 1.25 15.91 0.0, 15.n2 0.51
500 16.92 1. 10 16.91 1.09 16.53 0.50 16.54 0.51
400 17.41 0.90 17.41 0.90 17.0') 0.34 17.11 0.36
300 17.97 0.76 17.97 0.76 17.67 ('.19 17.70 (.22
200 18.57 (.67 18.57 0. f) 7 180.36 t .16 18.33 0,13
100 19.36 '1.90 19.36 0.90 19.09 .)31 19,06 0,28

32 20, 36 1.53 20.36 1.5. 19.97 0.82 19.96 0.81
8 21.45 2.49 21.45 2,49 20.q3 1.64 20.01 1.62
2 24.07 '5.18 24,(17 5.Oh 22.61 3.2') 22,59 3.27
0 26.51 XXXX 26.52 XXKX 24.75 XXXX 24.72 xxxX
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CASE I-F GPAC OUTPUT VATA

MISCELLANEOUS VARIABLES

TAPE NO. 771o 772. 773. 774.

INTERVAL 2.OOHR 2.00HR 1.OOHR 1.90011R

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC 0IFF GPAC DIFF
C.000 26.63 (0.28 26.63 0.28 2b.65 -0.04 26.05 -0.04

-0.125 28.59 0.13 28.59 0.13 28.74 0.05 28.74 0.05
-0.250 29.22 0,13 29.21 0.12 29.28 0.0 29.28 0.07
-C.500 27.98 -0.03 27.99 -0.02 27.98 -0.01 27.97 -0.02
-1.000 25.58 -0.02 25.58 -C.02 25.57 -0.00 ?5.58 0.01
-2.000 20.51 -0.01 20.50 -0.02 2n.o.I -0.01 20.51 -0.31

WINU SPFEO (./SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
d 2.8f) 2.1 El 2.80 ?.18 2.93 1.28 2.q3 1.28
2 1.35 1010 1,35 1.10 1.64 0.83 1.64 0.83

SURFACE ENERGY TERMS (IY/SIPC)XlrcO

PAPAMiETER GPAC DIFF GPAC O1FF GPAC DIFF GPAC 0IFF
SWD) 11.99 -0.01 11.99 -0.01 f'.11 0001 6.10 0.00
R(N) b.b9 XXXX 6.69 XXXX 2.61 XXXx 2.6i XKXx
O(Ct,) 1.13 XXXX 1.13 XXXX -0.19 XXXX -0.19 XXXX
0O(F, )) 5.02 xxxx 5.02 XXXX 3.01 Xxx 3.0•1 XXXX
Q 11) 0.53 XXXX 0.53 XXXX -(".21 XXxx -0.21 XxXX

SURFACE SHEAR STRFSS (DYNES/CM SQ)XIO

PAPA'ILTFR GPAC DIFF GPAC DIFF 0PAC rDIFF GPAC IFF
4.76 ).KXX 4.72 XXXX 3.94 XXXx 3.92 XKXX

INTEG)PATFO FVAPOTRANSPIRAWIUN (GM/C,% SQ)X100

PAVAI1ETI-R GPAC 0IFF GPAC 01FF t.PAC IFF GPAC OIFF
3.6C. 6 "1X 3.60 X YX 1.2C XXXX 1.20 XXXX

I
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CASE I-B (;PAC OUTPUT CATA

VELOCITY CGMPLINENTS

K(CM SQ/SEC) 5674 5644 5644 5634
TAPE NO. 775. 776. 777. 778.
INTERVAL. 1. OCHR 1 O011R 1.00HR 1.OOHR

U COMPONFNT (M/SEr)

LEVEL(M) GPAC DIFF GPAC L)fFF GPAC i)IFF GPAC DIFF
GEO -4.17 0.01 -4.17 0.01 -4.17 0.01 -4.17 0.01

1000 -3.34 -1.33 -3.61 -1.60 --3.8C -1.79 -3.93 -1.9?
900 -2.45 -0.42 -2.49 -0.46 -2.52 -0.49 -2.54 -0.51
800 -2.28 -0.22 -2.3C -r,o24 -2.31 -0.?5 -2.31 -0.25
700 -2.15 -0.05 -2.16 -0.0)6 -2.16 -6.n6 -2.17 -0.07
6)0 -1.98 0.12 -1.99 0.11 -1.9Q 4.11 -1.99) 0.11
500 -1.76 0.39 -1.76 G.31; -1.76 n.3- -1.76 0.39
400 -1.49 1.70 -1.49 0.70 -1.49 0.73 -1.48 0.72
300 -1.15 1.15 -1.15 1.15 -1.16 1.14 -1.15 1.15
200 -0.79 0.16 -0.778 0.17 -0.79 n.16 -0.7R n.17
100 -0.39 -1.08 -0.39 -1.08 -0.39 -1.08 -0.39 -1.18

32 -0.17 -1.42 -0.16 -1.41 -1.1b -1.41 -0.16 -1.41
8 -0.10 -3.50 -0.10 -0.50 -0.09 -0.49 -0.09 -0.49

V COMPONENT (sI/SEC)

LEVEL (M GPAC DIFF GPAC PIFF (,PAC 01IFF GPAC DIFF
GEO 4.17 -0.01 4.17 -0.01 4;17 -n.Om 4.17 -0.01

1000 3.95 2.05 4.36 2.47 4.64 2.74 4.81 2.41
900 3.29 0.79 3.35 C. 85 3.38 'N. A 3.41 0.91
800 3.U2 0. 72 3.83 0.73 3.F4 0.74 3.84 0.74
700 4.36 0.65 4.36 0.6' 4.36 0.6', 4.36 0.65
630 4.84 0953 4.85 0.54 4.84 t .53 4.84 0.53
500, 5.19 2.? 5. el 1. 5.19 o.2R 5.1" 0.28
400 5.39 -0.31 5.46 -C.30 5.39 -0.31 9.39 -0.31
310 5.41 -1.29 5.4^ -1.30 5.40 -1.3" 5.40 -!4 *
200 5.15 -1.06 5.16 -1.05 5.15 -1.06 5.1.5 -1.n6
100 4.5, -0.41 4.59 -0.41 4.50 -n.41 4.5q -0.41

32 3.72 .,,2 3.72 0.42 3.72 0.42 3.72 0.42
8 2.92 1.32 2.92 1.32 2.'? 1.3? 2.92 1.32



e

CASE I-B GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOP PPESSURF

TAPE NO. 775. 776. 777. 778.

INTERVAL . OHliR 1.C0•liR I.00HR 1.OOHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC 0IFF GPAC D .-[ GPAC DIFF GPAC DIFF
1000 21.37 -0.24 21.36 -0.," 21.37 -(.24 21.37 -0.24
g00 22.48 0.32 22.48 C.32 22.48 A.3k 22.48 C. 12
800 23.19 0.-49 23.20 0.50 23.1Q 0.49 23.19 0.49
700 23.84 (i,59 23.83 0.58 23.84 0.5i 23.83 9.58
600 24.38 0.59 24.38 0.59 ?4.38 0.50 24.37 0.58
500 24.89 0.55 24.87 0.53 24.87 0.53 24.88 0.54
400 25.29 0.48 25.29 0.48 25.29 0.48 25.29 0.48
300 25.62 0.27 25.03 0.28 25.63 0.2a 25.63 0.28
200 25.85 -0.22 25.8Be -0.23 25. A4 -0.23 25.81 -0.26
100 25.93 -0.-)i 25.93 -0.91 25.o3 -0.k1 25.93 -0.91

32 25.80 -0.21 25.80 .- 0.21 25.8C -0.21 25.80 -0.21
8 25.71 0.88 25.71 0.88 25.71 C.89 25.71 O.oqf
2 25.52 0.93 ?5.52 0.93 25.,52 r.93 25.51 0.92
0 25.29 XXXX 25.27 XXXX 25,28 XXXX 25.27 xxxx

VAPOR PRESSURF (mB)

LEVEL(M) GPAC DIFF GPAC OIFF G)PA C DIFF GPAC tIFF
1000 12.77 0-35 12.77 0.35 12.76 0.34 12.79 0.37
900 13.72 0.58 13.73 0.59 13.72 0.5o 13.74 (N.60
800 14.54 0° ot" 14.54 0.67 14.')4 0.67 14.55 n.66
700 15.29 0. 70 15.29 0.70 15.29 0 .70 15.29 0,70
600 15.92 0.61 15.91 0.60, 15.90 0.59 15.93 0.62
500 16.55 0.52 1 6.S4 3.51 16. ? 0.49 16.55 0.52
400 17,12 0.37 17.11 0.36 17.11 (.38 17.1? 0.37
300 17.71 0.23 17.71 0.23 17.71 0.23 17.71 0.2
200 18.3 3 1 13 18.333 0.13 1E.32 C.12 18.31 0. II

S130 19.01, 0- 28 19.06 0.2 d 19.06 (.2,1 19.04 0.26
32 19.91 811'8 19.96 0.41 10.91), C,.80 19.94 0.79

8 20.91 1.6? 20.91 1.62 2C.Q1 1.6? 20.,89 1.60
2 22.5') 3.?? 22.57 . 3.2? 22.60 3.2,1 22.58 3.26

i 0 24.72 X,<XX 24.71 XXXX 24.72 XXXX 21t.71 XXXX



CASE I-B GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 775. 776. 777. 778.

INTERVAL 1.OOHR I. 001WPl 1.O0iIR 1.O0HR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC 0IFF GPAC DIFF GPAC DIFF GPAC DIFF
0.000 26.05 -0.04 26.04 -0.05 26.05 -0.04 26.04 -0.05

-0.125 28.73 0.04 28.74 C.05 28.73 0.04 28.74 0.05
-0.250 29.28 0n07 29.28 0.07 29.28 0.07 29.27 0.06
-0.500 27.97 -0,.02 27.98 -0.01 27.98 -0.01 27.97 -0.02
-1.000 25.58 0.01 25.58 0.01 25.57 -0.00 25.58 0.01
-2.000 20.51 -0.01 20.50 -0.02 20.50 -0.02 20.51 -0,01

WIND SPEED (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
8 2.92 1.27 2.92 1.27 2.92 1.27 2.93 1.28
2 1,6.i 0,,U 1.63 0.32 1. t3 0.82 1.63 0.82

SURt:ACE ENERGY TERMS (LY/SEC)Xlf00

PARAMETER GPAC DII-F GPAC D1FF GPAC DIFF GPAC OIFF
S(D) 6.10 0.00 6.07 -0. 0 6.07 -0.03 6.07 -0.03
R(NI 2.61 X/X'X 2.59 XXXX 2.59 XXXX 2.59 XXXX
Q(CO) -01q XKXx -0.1Q XXXX -0.19 xx,:x -0.19 XXXX
Q(E,0) 3.01 XXxx 3.01 XXXx 3.00 XXXX 3.01 XXXX
Q(S,0) -0.210 XxXX -0.21 XXXX -0.21 XXXX -0.21 XXXX

SURFACF SHEAR STRESS ({)YNES/CM SQ)X[()

'ARAMETER GPAC 0)IFF GPAC DIFF GPAC 01FF GPAC DIFF
AU 3.92 XXXX 3.92 XXXX 3.92 XXXX 3.92 XXAX

INTEGRATED EVAPOTRANSPIRATION (CM/CM SQ)Xln 0

PARAMETER GPAC 0IFF GPAC DIFF (PAL DIFF GPAC DIFF

E 1.20 XXXX 1.20 XXXX 1.10 XXXX 1.20 XXXX
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ri

RiUOrT MEAN SQUARES OF THE DIFFERENCFS BFTWEFN
THE PREDICTED AND OBSERVED ATMOSPHERIC COLUMNS

CASE I-B 12.00 HOUR

TAPE U V T(AIR) F T(SOIL)
NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 3.29 1.56 29.56 14.03 28.86
PERSIST DIFF 2.48 4.25 5.02 2.85 4.09
GPAC DIFF 755. 1.06 3.06 3.37 10.72 2.45
GPAC DIFF 756. 0.74 3.04 3.33 10.7q 2.45
GPAC 0IFF 757. 0.69 3.01 3.31 10.80 2.45
GPAC DIFF 758. 0.69 2.99 3. i0o 10.80 2.45
GPAC DIFF 759. 0.70 2.98 3.29 10.81 2.45
GPAC DIFF 76C. 0.71 2.97 3.30 10.78 2.45

CASE I-B 6.00 HOUR

TAPE U V T(AIR) E T(SOIL)
NO. [IM/SFC) (M/SEC) (OEtG C) (MB) (DEG C)

RMS MAGNITUDE 1.66 1.20 27.57 15.46 27.97
PERSIST DIFF 1.16 4.19 3.23 1.42 3.33
GPAC 0IFF 761. 0.71 4.76 1.46 5.97 1.47
GPAC DIFF f62. 0.75 4.73 1.47 5.99 1.46
GPAC DIFF 763. 0.72 4.66 1.47 6.00 1.46
GPAC DIFF 764. 0.70 4.60 1.47 6.00 1.47
GPAC DIfI 765. 0.69 4.55 1.46, 6.00 1.46
GPAC I1FF 766. 0.68 4.52 1.4't 6.00 1.47
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ROOT MEAN SQUARES OF THE DIFFERENCES BETWEEN
THE PREDICTED AND OBSERVED ATMOSPHERIC COLUMNS

CASE I-B 2.00 HOUR

TAPE U V T(AIR) E T(SOIL)
NO. (M/SFC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 2.58 4.43 24.42 16.41 26.49
PERSIST DIFF 0.84 1.21 0.97 0.47 0.22

GPAC DIFF 767, 1.04 1.16 i.00 1.88 n.13

GPAC DIFF 768. 1.08 1.35 1.00 1.qO 0.14
GPAC DIFF 76G. 1.11 1.50 1.00 1.85 0.14
GPAC DIFF 770. 1.13 1.58 1.00 1.89 0.14
GPAC DIFF 771. 1.15 1.62 1.00 1.90 0.14

GPAC DIFF 772. 1.15 1.64 1.00 1.90 0.14

CASE 1-B 1.00 HOUR

TAPE U V T(AIR) E T(SOIL)
NO. (M/SEC) (M/SEC) (DEG C) (MB) ()EG C)

RMS MAGNITUDE 2.09 4.37 24.38 16.65 26.51
PERSIST DIFF 0.24 0.55 0.39 0.24 0.14

GPAC DIFF 773. 0.66 0.73 0.57 1.13 0.04

GPAC DIFF 774. 0.71 0.82 0.57 1.12 0.04

GPAC 01FF 775. 0.76 0.93 0.57 1. 12 0.04
GPAC D0FF 776. 0.80 1.00 0.57 1.12 0.04

GPAC DIFF 7r7. 0.93 l.06 0.57 1.12 0.04

GPAC DIFF 778. 0.85 1.10 0.57 1. 12 0.04
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CASE II TAPE LOG

TAPE FCST SM KM8 SCG ADV GEO RFMARKS
NO. INT D8

678. 12.00 A V A N 0
6799, 12.00 A V A N I GEO=O. 10
680. 12,00 A V A N I GL*J=0.30
681. 12,00 A V A N I GEO=0.4n
682. 12,00 A V A N I GEO=0,50
683. 12,0C A V A N I GEO=0.60
684. 12.00 A V A N I Gd=0.70
685. 12,00 A V A K I GF9=0.80
686. 12.on A V A N I GEi=i1. 00
691. 6.00 A V A N G
692. 6.00 A V A N I GH-=0.10
693. 6,0C A V A N I GcIf=O, 30
694, 6.O A V A N ( Rl:= 0.4(0
695, 6.00 A V A N I G 9L00.,'V
696. 6.00 A V A N I GF=0. 60
6S7, 6.00 A V A N I U.0=00.7()
698. 6.00 A V A N I GEO=0.O,
699. 6.00 A V A N I Gt-'I= I O'0
704. 2.00 A V A N 0
7C5, 2.00 A V A N I GF0:0. V)
7C6. 2.00 A V A N I ,E0l0n .3(
707, 2.0( A V A N I GFti=0.40
7C9. 2.00 A V A N I GF5='.5)
709, 2,00 A V A N I GFQ=: .60
710. 2.0C A V A N i (,• =A.70
711. 2.00 A V A N I GU].=O.80
712. 2.00 A V A N I GFJ=,O00
717. 1.00 A V A N 0
718. l.0 A V A N I (IrM=0 o .V.
719. 1.00 A V A N I IEM=0. 30
720. 1.00 A V A N I Gtf-=n.40
721. 1.00 A V A N I oEG=l.5n
722. 1.00 A V A N I GE1=0.6)
723. 1.0] A V A N I GFf)=O.7)
724. IOC A V A N I G (=(. H'
725o 1.00 A V A N I GF0= I . )
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V

CASE I1 INITIAL CONDITIONS - O000L 8 FEBRUARY 1962
(PAGE 1 OF 2 PAGES)

SOIL PARAMETERS

LEVEL TEMP
(M) (DEG C)

3

0.000 9.52 AMMBOA = 0.59 CAL/CM DEG
2

-0.125 9.06 MU/ AMBOA = 0.0037 CM /SEC
1/2 2 4 2

-0.250 9.42 (PLU < LAMBDA) = 0.036 CAL /CM DEG SEC

-0,500 10.84 Z(Ol = 2.0 C.M
2

-1.000 12.42 S(O) = 0.0004 CAL/CM SEC M6
2

-2.000 15.81 G = 3500 CM SEC DEG/CAL

RADIATION PARAMETERS

LOCAL T!.In = oo000 TURBIDITY = 0.24

DELTA = -15,30 DEG PSI = 1.027
5

R X 10 1.35 DOL C/SEC F(C)= 0.90

CLOUD CLASS= I ALBEDO = 0.25

E(8 = 10.86 MB m = 0.620
-1/2

EPSILON = C.950 
K = 0.0415 MB

PHI = 32.5 DEG II = -180.0 OEG

HORIZONTAL GRADIENTS

LFVEL DE/OX CE/DY DT/DX DT/DY
(M) (MR/100-KM) (DEG C/100-KMI

200 0.64 -1.53 0.50 -1.80

6no 0.60 - 1. 10 -0.32 -1.60

1000 0. 98 -0.61-8 -1.14 -1.38
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CASE II INITIAL CONDITIONS - 00001 8 FEBRUARY 1962
(PAGE 2 OF 2 PAGES)

LEVEL WIND COMPONENTS TFMPERATURE VAPOR PRESSURE
(M) U (M/SEC) V (DEG C) (MB)

1000 13.98 8.23 14.43 5.19
900 14.86 9.90 14.64 5.63
800 15.75 11.60 14.84 6.56
700 16.62 13.30 15.04 7.54
600 17.53 14.98 15.25 8.53
500 18,38 16.70 15.44 9.35
400 16.00 18.13 15.30 9.95
300 13.25 17.35 14.70 10.54
200 9.80 15.40 14.35 11.14
100 5.80 12.20 13.80 11.17

32 3.00 8.75 13.70 10.95
8 1.50 5.50 13.63 10,86

ADVECTION TERMS

-1 5
(SEC X 10

LEVEL ALPHA(l) BETA()) ALPHA(2) BETA(21

(M)

200 -0.46 1.37 0.00 -2.25

600 0.02 0.68 0.00 -1.63

1000 0.50 0.01 0.00 -1.On

SURFACI CONTOUR GRADIENTS

PREDICTION AZ I MUTH MAGNITU)E
INTERVAL (DEG FRCM NORTH) (FT/lOC-Km)

(HR)

0 119.00 35.31

1 112.80 28.01

2 105.70 28. 00

6 120.00 2..C

12 136.40 44.44
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CASE II COMPARISON DATA FROM DALLAS ( 1 HOUR

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SEC) V (DEG C) (MR)

GEO 4.29 10.21
1000 12.18 6.75 14.51 4o88
900 12.92 7.99 14.63 5.26
800 13.69 9.21 14.74 6.22
700 14.45 10.46 14.85 7.23
600 15.25 11.70 14.95 8.25
500 16.09 12.95 15.08 9.13
400 16.29 14.25 15.08 9.84
300 13.68 14.89 14oh3 10.52
200 10.20 14.45 14.49 11.23
100 6.60 13.00 13.31 11.27
32 3.83 9.30 13.20 11.01

8 2.05 6.00 13.28 10.90
2 XXXX XXXX 13.30 10.89
0 XXXX xXXX KXXX XXXX

SOIL TEMPERATURE (DEG C) WIND SPEFD (M/SEC)

0.000 9.61 8 6.34
-0.125 q.12 2 0.54
-0.250 9.46
-00500 10.82 SURFACE SHFAR STRESS
-1.000 12.44 (DYNES/CM SOJX1O
-2.000 15.81 TAU= XXXX

SURFACE ENERGY TERMS (LY/SEC)XIOCO

S(Dl= 0.00 O(Et0)= XXXX
R(N)= XXXX Q(SO)= XXXX
Q(CO)- XXXx

INTEGRATED EVAPOTRANSPIRATION (GM/CM SQIX100

E= XXXX
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CASE II COMPARISON DATA FRnM DALLAS ( ? HOUR

WINO COMi)ONFNTS TEMPERATUPF VAPOR PRESSURE
U (M/SFC) V IP.EG CI (MR)

GEO 2.90 10.32
1000 10.85 6.10 14.45 4.56
900 11.64 7.00 14.40 4.89
800 12.40 7.90 14.38 5.87
700 13.20 8.80 14.35 6.92
630 13.98 9.70 14.31 7.08
500 14.74 10.60 14.28 8.91
400 15.05 11.57 ).3.90 1,472
300 12.80 12.63 13.76 I".51
200 10.28 13.58 14.00 11.3?
100 7.15 12.31 13.r5 11.36

32 4.00 9.30 12.80 11.07
8 2.05 6.10 12.85 10.95
2 XXXX KXXX 12.87 lo.q3
0 XXXX X XX xxxx xxxx

SOIL TEMPERATURE (DEG C) WIND SPIED (M/SEC)

0.000 q,69, 6.44
-0.125 9.22 2 ..53
-C.250 9,50
-0.500 10.80 SIJRFýCE SHEAR STRESS
-1.3OO 12.44 (DYNLS/CM SO.I(XlO

-2.C00 15.81 TAU= XXXX

SURFACE ENERGY TERMS (LY/SEC)XI0':)r.

S(D)= 0.00 0(FtC)= XXXX
R(N)= XXXX o( S, ) 0 XXX x
Q(Co)= xXX

INTECRATED EVAPOTRANSPIRATION (Gvr/CM SQ.)XlOO

E= XXXx
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CASE 1I COMPAPISON DATA FROM CALLAS ( 6 HOUR )

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U) (M/SEC) V (DEG C) (Md6

GEO 3.83 9.98
1000 6.83 2.63 15.v0 3.30
900 8.20 2.85 15.85 3.40
800 9.60 3.10 15.q9 4.4Q
700 11.00 3.37 15.95 5.68
60C 12.80 3.89 16.00 6.87
500 14.96 4.76 16.05 8.05
400 16.52 5.99 16.10 9.26
300 14.10 7.50 14.00 10.45
200 10.30 9.20 13.89 11.65
100 7.30 9.83 13. 5 11.74

32 4.13 7.35 12.00 11.30
8 2.00 4.30 12.50 11.13
2 XXXx RXXX 12.38 11.10
0 xxxx xxxx xxxx xxxx

SOIL TEMPERATURE (OEG C) WIND SPEED (M/SKC)

C.000 9.63 8 4.74
-0.125 9.43 2 ?.75
-C.250 9,66
-0.500 10.77 SURFACE SHFAR STRfSS
-1.000 12.44 (DYNES/C,' SQ.)XlO
-2.000 15.81 TAd XXxx

SURFACE ENERGY TFRMS (LY/SEC)Xl000

S(D)=0.00 0 (FO)=: XXXx
R(N)= XXXX 0(S,O XXXx
Q( C ,)= XXXx

INTCGPATFD EVAPOTRANt SPIRATION (GM/CM SQ.)X100

k= XXXX
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CASE II COMPARISON DATA FROM DALLAS (12 HOUR

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SEC) V (DEG C) (MB)

GEO 12.30 11.72
1000 8.44 3.30 16.61 3.11
900 8.35 4.08 16.49 3.26
80C 8.28 4.85 16.37 3.90
700 8.20 5.62 16.25 4.59
610 8.00 6.40 16.14 5.29
500 7.50 7.19 16.02 5.97
400 6,40 7.90 16.07 6.67
300 5.45 P.14 16.72 7.32
200 4.98 8.19 17.65 7.98
100 4.R5 8.25 18.64 8.07

32 4.40 7.90 19.93 7.89
8 3.2n 5.20 20.25 7.82
2 XXXX XXXX 20.45 7.31
0 xxxx xxxx xxxx xxxX

SOIL TEMPERATURE (DEG C) WIND SPEED (M/SFC)

0.000 13.27 8 6.11
-0.125 1 Co.05 .? 2.62
-0.250 9.83
-C.500 10.75 SURFACE SHFAR STRESS
-1.000 12.44 (DYNS/ICM, SQ.)XLO
-2.000 15.81 TAU= XXXX

SURFACE ENERGY TERMS (LY/SEC)XIM00

S(D)= 14.30 Q(EO)= XXXX
R(N)= XXXX Q(Sc)= xxxx
Q(C#O)= XXXX

INTEGRATFD EVAPOTRANSPIRATION (GM/CM S,).)XlOO

E= XXXX
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CASE II GPAC OUTPUT OATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 21979 21974 21899 21'85q
TAPE NO. 678. 679. 680. 681.
INTERVAL 12.OOHR 12.OOHR 12.00HrP 12.OOHR

U COMPCNFNT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO 12.28 -0.02 12.28 -0.02 12.28 -0.02 12.28 -0.02

1000 11.93 3.49 11.76 3.32 11.55 3.11 11.52 3.08
900 10.38 2.02 10.34 1.99 10.21 1.86 10.18 1.,3
800 9.59 1.31 9.60 1.32 9.52 1.24 9.50 1.22
700 9.06 0.86 9.09 0.89 9.03 0.83 9.01 0.31
600 8.62 0.62 8.66 0.66 8.63 0.63 8.61 0.61
500 8.23 0.73 8.27 0.77 8.26 0.76 8.24 0.74
400 7.84 1.44 7.90 1.50 7.89 1.49 7.88 1.48
300 7.45 2.01 7.49 2.05 7.49 2.05 7.48 2.03
200 6.97 1.99 7.03 2.05 7.02 2.05 7.01 2.03
100 6.29 1.44 6.35 1.50 6.35 1.50 6.34 1.49

32 5.36 0.97 5.41 1.01 5.41 1.02 5.40 1.00
8 4.34 1.14 4.38 1.18 4.38 1.18 4.35 1.15

V COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF CPAC DIFF GPAC DIFF GPAC DIFF
GEO 11.71 -O.Ol 11.71 -0.01 11.71 -0.O0 11.71 -0.11
1000 19.20 15.90 17.99 14.69 16.34 13.04 15.77 12.47
900 18.15 14.07 17.77 13.69 17.21 13.13 17.02 12.94
800 17.43 12.58 17.22 12.37 16.91 12.06 lb.80 11.95
700 16.82 11.20 16.69 II,07 16.47 10.85 16.39 10.77
600 16.28 9.88 16.18 9.78 16.02 9.62 15.96 9.56
500 15.76 8.57 15.68 8.49 15.55 8.36 15.50 8.31
400 15.20 7.30 15.13 7.23 15.03 7.13 14.99 7.09
300 14.59 6.45 14.54 6.40 14.46 6.32 14.42 6.28
200 13.84 5.65 13.79 5.60 13.72 5.53 13.69 5.50
l00 12.72 4.47 12.69 4.44 12.63 4.38 12.60 4.35

32 11.02 3.12 11.00 3.10 L0.95 3.05 10.93 3.03
8 8.98 3. 78 8.96 3.76 8.92 3.72 8.90 3.70
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Ii

CASF II GPAC flUTPUT DATA

AIR TEMPERATURE ANI) VAPOR PRESSUpF

TAPE NO, 678, 679. 681.
INTERVAL 12.OOHR 12.(UHR 12.orHR l2.OOHR

AIR TEMPERATURE (PEG C)

LEVEL(M) GPAC I)IFF GPAC DIFF 6PAC DIFF GPAC fl1FF
1000 22.01 5.40 21.96 5.35 21.F3 '°.2 21.78 5.17
900 21.63 5.14 21.61 5.12 21.51 5.04. 21.49 5.00
800 21.45 5.08 21.44 5.07 21.37 5.00 21.34 4.97
700 21.36 5.11 ?1. 57 5.12 21.3? 5.0 7 21.31 5.06
60r 21.30 5. 16 21.31 5.17 21. I..p14 21.2t 5.12
500 21.28 5.26 21.3C, 5.28 21.27 .;!5 21.24 5.2?
400 21.25 ?.[P 21.28 5.21 21.5 ',.1 , 21.23 5.16
300 21.26 4.54 21.29 4.57 21.27 4.55 21.29 4.53
200 21.30 3.65 21.32 3.67 21.30 ,.65 21.30 3.65
L00 21.36 2.1? 21.IJ 2.75 21.37 2.73 21.35 ?.71

32 21.46 1. P3 21.5n 1.87 21.49 1.86 ?1.47 1.'•4
8 21.76 1.51 21.71 1.54 ?1.7E. 1.51 21.79 1.i4
2 22.31 1. -66 22.33 1.88 22.33 .1i8 22. `4 1.¶39
0 22.83 XXxx 22.84 XXXX 2/.Rh XXXY 22.8!6 xxxx

VAPOR PkF SSUPF (MR,)

LEVEL(M) GPAC t)IFF GPAC 1IFF (;PC r 01FF GPAC D0Ff
1000 11.51 q.40 11.57 H.46 11.62 8.51 11.63 P.5?
900 11.95 8.69 12.02 b.76 12 . 8  8.'•2 1 2.08 8.82
800 12.27 8.37 12.35 8.45 12.41 5.51 12.43 8. .53
700 12.56 I7.q7 12. 64 8.05 o 12.12 S.13 12.72 -4.13
600 12.80 7.51 12.90 7.61 12.95 7.66 12.97 7.6h
500 13.05 7. 0t 13.13 7.16 13./l 7.24 13.23 7.26
400 13.28 6.61 13.47 6.70 13.44 6.7" 13.4o 6 .7ri
300 13.54 6. ?e 13. li! . 3:) 1". 71 1. ) 'A. 7. 6. '"'
200 13.83 A 1. fb 13.92 5.94 1it.)1 &.03 14.(', 0 6. 1),4
100 14.14 6. C7 14.2's 6.16 14. t.25 14.3V' (:.?7

32 14.52 6.(.3 14.61 f t .7? " I.fll I 4.7? 6.33
8 14.91 7.C9 15.? 7.2?0 i,...'7 7.25 j5.1 ) 7.?23
2 15.71 7.90 1 -. 8 H.8 118. 3t- 8.07 15.WI 8.)9
0 16.48 XXXX 16. 57 XX x 1,.; XXXX 16.67 >,X X
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CASE I I GPAC OUTPUT OATA

MISCELLANEOUS VARIABLE~S

TAPE NO. 678. 679. 680. 681.

INTERVAL 12.OOIIR 12.OOHR 12.OOHR I.2.OOHR

SOIL TEMPERATUPE DOEG C)

LEVEL(M) GPAC 01FF GPAC DIFF GPAC O)IFr OPAC 01FF
C.COO [5.52 2.25 15.55 2.28 15.56 ;:. 2 1 15.57 2.*30

-0.125 1C.59 0.54 10.61 0.56 10,F2 ('.S7 )n.b1 :)r,
-0.250) 9.85 0.02 CO.85 C.02 9.8c) 0 .03, 9.86 V, 13
-0.500 10.77 O.C2 10.76 0.01 KC.76 t%.1,1 10*76 0.01)
-1.000 12*4eh 0.02 12.46 0.02 12.45 n. 12.47 0.03
-2,000 15.79 -0.02 15.78 -003 15.78 r' 15,78 -0.m3

W INO SPE FD ( M/ S CC

LFVI'LCM) GPAC li1FF GPfC A( 1DFF (,PAC D0IF F GOAC 0 1 FF
8 9.98 3. 87 9.97 3.86 904 ",. 33 9. 91 3.110
2 4.87 2. 25 4.87 2.25 4 .86 2 , 4 4,$15 2.23

S UR FACF ENE RG Y TERMS (LY/SEC)XI00')

PARAMETER GPAC !',IFF GPAC DIFF GPAC NIFF GPAC I)IFP
S(D) 14.59 0.29 14.58 01.28 14 .!cp n.20 14.59 0l. ?
R(N) 8.45 X<xxx 8.45 XXXX F'.45 x~xx P,.45 x xx x
0 (C 1C) 1.77 Xxxx 1. 77 XXXX 1.79 XXXX 1 .P1 X x xx
0(E?0) 4*5R x~xx 4.57 XXXX 4.55 x~xx 4,S4 XX~x
Q ( Sto 2.10 xxxx 2.10 XXXX 2.10 xxxx 2.01) x x xx

SUPFACr SHEAR STRESS ()Y-NFS/Civ SX.L-^

PAkAMETER GPAC D1FF GPAC 0 1 FF (PAc C oIrr GPAC 0 1FF

TAU 49.,58 XXXX 49.5(8 XXXX 49.00 XXXx 49.042 XXXX

INTEGRATHD LVAPOTRANSPIPATILIN (GV/Ci~l SQ)X1c't

PARAMETER GPAC D1FF GPAC CIFF GPAC D1Ff- GPAc 01FF-
E 11.90) xxX 11 I. 90 XXXX 1 1.90 XYXX I I.Q r0 xxxx
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CASE IT GPAC OUTPUT CATA

VELOCITY CCMPONE'JTS

K(CM SQ/SEC) 21844 21814 21784 21769
TAPE NO. 682. 683. 684.. 685.
INTERVAL 12.OOHR 12.00HR 12.00H}R 12. 00HR

U COP'PONFNT (M/SFC)

LEVEL(MI GPAC DIFF GPAC D1FF c7PAC D1FF GPAC DIFF
GEO '1.28 -0.02 12.28 -C.O? 12.29 -0.01 12.28 -0.02

1000 11.52 3.08 11.52 3.08 1i.54 3.10 11.56 3.12
900 10.16 1.81 10.14 1.79 1(.13 1.77 10.12 1.77
800 9.47 i.19 9.46 1.18 9.45 1.17 9.44 1.16
7CO 8.99 0.79 8.98 0.7 8 8196 0.76 8.96 0.76
600 8.59 0.59 8.58 0.58 V.57 n.57 85.6t 0.56
500 8.23 0.73 8.21 0.71 8.20 0.79 8.20 0.70
400 7.86 1.47 7.85 1.45 7.84 1.44 7.84 1.44
300 7.47 2.C2 7.46 2.01 7.1+1 2.01 7.45 ?.-Il
200 7.01 2.03 6.99 2.02 0,.99 2.01 6.9;8 2. )1
lO0 6.34 1.49 6.32 1.47 6.3?2 I..7 6.32 1.47

32 5.40 [.cl 5.39 C.99 5.39 0.99 5.38 0.'8
8 4.37 1.17 4.37 1.17 4.35 1.15 4.36 1.16

V COMPCNENT (U/SFC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC OIFF GPAC DIFF
GEO 11.71 -0.01 11.71 -0.01 11.71 -0.01 11.71 -0.(l

1000 15.32 12.02 14.96 11.66 14.65 11.3', 14.40 11.10
900 16.85 1?. 77 1b. 72 12.64 16.6,1 12.53 16.52 12.44
800 16.7r 11.85 16.63 11.77 16.55 11.70 16.5t 11.65
700 16.32 1(.7C 16.27 10.65 16.22 1('. t) I*o16.18 10.56
600 15.91 Q.51 15.87 q.47 15H.83 9.41 15.79 9.39
500 15.46 8.z7 15.42 8.23 1;.19 •.?2 15.37 8.18
400 14.95 7.09 14.93 7.'"3 14.90 7.00 14.8S8 6.98
.00 14.38 6.24 14.30' 6.2? 14.34 '.2A 14.32 l.19
20n 1 3.6b6 . 47 13.64 5.45 13.3 5..-4 13.6) 5.41
100 12.58 '. 33 12.56 4.31 12. 4.9 12.53 4.2 2 ,

32 10.91 3.01 10.89 2.99 11. 38 .'9,11 ).8 7 ?.7
8 8.89 3.6"; 8. Hl 3.68 8. 6 .. 6t 8. o5 ý.65
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CASF 1I GPAC CUTPUT DATA

AIR TEMPFRATURE AND VAPOR PRESSURE

TAPE NO. 682. 683. 684. 685.

INTERVAL 12.COHR 12.001R 12. O0liR 12.OOHR

AIR TEMPERATURE (DEG C)

LEVEL(M GPAC 0IFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 21.73 5.12 21.69 5.08 21.66 5.09 21.62 5.01
900 21.45 4.96 21.43 4.94 21.40 4.91 21.37 4.88
800 21.3l 4.16 21.30 4.93 21.29 4.92 21.26 4.89
70C 21.28 5.03 21.26 5.01 21.24 4.99 21.22 4.97
600 21.24 5.10 21.22 5.08 211.21 5.07 21.19 5.05
50C 21.23 5.21 21.22 5.20 21.21 5.19 21.19 5.17

400 21.22 5.15 21.21 5.14 21.19 1).12 21.17 5.10
300 21.24 4.52 21.22 4.50 21.22 4,50 21.10 4.38

200 21.28 3.63 21.26 3.61 21.2. 3.6') 21.24 3.5)
I100 21.34 2. 70 21.34 2.70 21.33 2.69 21.31 2.t)7

32 21.46 1.83 21.46 1.83 21.44 1.81 21.44 1.81
8 21.77 1.52 21.76 1.51 21.76 1.51 21.74 1,49
2 22.32 1.87 22.3? 1.87 22.32 1.87 22.30 1.35
0 ?2.8'3 XXXX 22.85 XXXX 22.85 XXXX 2?.84 XXXX

VAPOR PRESSURE (MB)

LEVEL(M) GPAC 011FF GPAC 01FF GPAC 0I1FF OPAC DIFF
1030 11.62 3.51 11.62 8.51 11.61 %~5 11 . 1 8.50
90") 12.11 60.65 1?.1o 8.84 12.11 5.85 12.11 e. p5
800 12.43 1. 53 12.44 8.54 12.44 v.54 12.44 S.o54
700 12.73 -J. 14 12.74 8.15 12.74 6.1' 12.75 8.16
600 12.98 7.of6 12.99 7.70 13.')1 7.7? 12.c') 7.70
500, 13.24 7.27 13.24 7.27 13.25 7.29 13.2 7.2(1
400 13.47 6.80 13.49 6.82 13.4Q 6.'82 13.49 b.,12
300 11.74 6.42 13.74 6.42 13.75 6.43 13.76 6.44

200 14.03 6.05 14.04 6.06 14.05 6.07 14.05 6.07

1O0 14.15 6.28 14.36 6.o2, 14. ý7 ,'.3," 14.3) 6.312
32 14.73 1. 84 14.74 6.85 1. 14 6. d 14.74 6,,85

8 15.11 7.29 15.13 7.31 15.13 7.31 1r.12 7.30
2 1 'i. 91 8. 10 15.9? 8.11 15.-93 P. 12 15. 02 8.1 1
0 16.61 XXXX 16.6q XXX' 6b.,X XXXX 16.t,9 XXXX
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CASE [1 GPAC OUTPUT CATA

MISCELLANEOUS VARIABLES

TAPE NO. 682. 683. 684. 685.

INTERVAL 12.OOHR 12.00HR 12.00HR 12.O0HR

SOIL TEMPERATURE (DFE C)

LEVEL(M) GPAC DIFF GPAC OIFF GPAC M)IFF GPAC DIFF
0.000 15.57 2.30 15.57 2.30 15.58 ?.31 15.57 2.30

-0.1?5 10.63 0.58 10.62 0.57 10.63 n.5ý 10.62 0.57
-0.250 9.86 0.(03 9.87 0.04 9.81 n.o2 9.85 0. 2
-0.500 10.77 0.02 lO.7b 0.01 10.77 ,.)2 10.76 (.31
-1.000 12.46 0.02 12.46 0.02 12.46 0.02 12.46 0.02
-2.000 15.78 -0.03 15.78 -0.03 15.79 -0.02 15.79 -0.12

WIND SPEED (M/SFC)

LEVEL(M) GPAC DIF-F GPAC OIFF GPAC DIFF GPAC DIFF
8 9.91 3.80 9.89 3.78 9.P8 3.77 9.87 3.7b
2 4.84 2.22 4.84 2.22 4.83 2.21 4.83 2.21

SURFACE ENERGY TFRMS (Q. Y/SL..C)XXInO)

PARAMETER GPAC OIFF OPAC 0IFF GPAC 01FF GPAC 0IFF
S(D) 14.59 0.29 14.53 0.28 14.58 (.28 14.5q 0.28
R(N) 8.45 XKXX 8.45 XXXX 8.45 XXXX 8.45 XXXX
Q(CO) 1.82 XXXX 1.82 XXXX 1.83 xXXX 1.83 xxxX
Q(Fo) 4.53 XXXX 4.53 XXXX 4.52 ,XXX 4.51 XXXX
0Q(S,0) 2.09 XXXX 2.09 XXXx ?.C9 XXXX 2.09 XxXX

SIJRFACF SHEAR STRI:SS (DYNES1C,4 SQ)XV,

PARAMETER GPAC D1FF GPAC DI FF GPAC f0lFF GPAC 0IFF
TAU 48, 94 XXXX 48.84 XXXX 48.70 YXXX 48.66 xxXX

INTEGRATFr FVAPOTRANSPIRATION (Gi'/C.•¶ St,)x10c

PARAMETFR GPAC )IFF GPAC f)IFF GPr , I F'F GPAC 0IFF
1: 11090 XXXX 11.90 XXXX 11.0 XXXX 11.90 XXXX
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CASE II GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SO/SEC) 21729 4584 4689 5069
TAPF NO. 686. 691. 692. 693.
INTERVAL 12.O014R O.OOHR 6.OHR 6.nOHR

U COvPnrjcNt (M/SEC)

LFVEL(M) GPAC DIFF GPAC DIFF GPAC 01FF GPAC DIFF
GEO 12.28 -- O. C2 3.83 0.00 3.83 0.00, 3.83 0.30

1000 11.62 3. 18 10.63 3.80 8.80 1.97 6.73 -0.-5
900 10.11 1.76 9.09 0.89 8.72 0.5? . 24 0.04
800 9.42 1014 8.16 -1.44 8.02 -1.58 7.81 -1.79
700 8.95 h. 75 7.49 -3.51 7.41 -3.59 7.31 -3.69
600 8.55 0.55 6.93 -5.87 6.90 -5.90 6.84 - 5. 96
500 8.19 0.69 6.45 -8.51 6.43 -P.51 6.4) -8.56
400 7.S2 1.43 5.97 -10.55 5.97 -10.55 5.96 -10.5h
300 7.45 2.00 5.49 -M.61 5.51 -8.59 5.51 -8.59
200 6.97 1.99 4.95 -5.35 4.97 -5.33 4.99 -5.31
100 6.30 1.45 4.23 -3.07 4.25 -5.05 4.29) -3.01
32 5.38 0,98 3.33 -0.80 3.36 -0.77 3.43 -0.70

8 4.35 1. L5 2.51 0.51 2.51 0.51 2.61 0.61

V COMPONENI (M/SEC)

LEVEL(M) GPAC I1FF GPAC DIFF G,"AC DIFF GPAC DIFF
GEO 11.71 -OCl 9.97 -r.01 9.97 -C.(1 9.7 -0.01

1000 14.01 10.71 7.79 '3.16 9.55 7.0? 10.82 8.19
900 16.37 12. 29) 7.42 4.57 P.1? 5.27 8.81 5.96
800 16.40 11.55 7.01 3.90 7.42 4.32 7.89 4.79
700 16.12 l,1. 50 6.60 3.23 6.P) ) r.' 7.96 v 3.19

6)0 15.74 9.3,t 6.28 2.19 6.50 2.61 6.0') ?.) 1
ý00 15.32 8.13 5.9t) 1.2;0 6.15 1.3) 6.4) 1. 4
400 14.84 6.,4 5.64 -0.35 5.?9 -o.70 6.02 0.03
300 14.29 (1.15 5.31 -2.19 5.44 -2.Oo 5.64 -1.36
200 13.57 5.38 4.95 -4.24 5.06 -4.14 (.23 -3.)7
100 12.51 4.26 4.48 -5.35 4.5ýo -5.27 4.71 -,.1?

32 10.85 2.95 3.79 -3.56 3.St -3.' /t 3.9,l -3. 7
8 3.813 .63 2. 9 -1.34 3. - -1.2'- 3.11 -1.19
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CASE II GPAC OUTPUT CATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 686. 691. 692. 693.

INTERVAL 12,00HR 6,OOHR 6,nOHR 6.O0HR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 21.59 4.98 19.08 3.28 19.04 3.24 18.93 3.13
900 21.36 4,87 18.07 2,22 18.n3 2.18 17.95 2.10

800 21.24 4.87 17.43 1.53 17.41 1.51 17.36 1.46
700 21.21 4.96 16.99 1.04 16.96 1.01 16.94 0.99
600 21.18 5.04 16.58 0.58 16.57 0.57 16.56 0.56

500 21.19 5.17 16.24 0.19 16.24 0.19 16.23 0.18
400 21.16 5.09 15.90 -0.20 15.9C -0.20 15.90 -0.20
300 21.1c 4.47 15.55 1.55 15.55 1.55 15.55 1.55
200 21.23 3.58 15.12 1.23 15.13 1.24 15.14 1.25
100 21.30 2.66 14.52 0.96 14.53 0.97 14.55 0.99

32 21.44 1.81 13.56 0.66 13.58 0.61 13.62 0.72
8 21.74 1.49 12.59 0.09 12.63 0.13 12.71 0.21
2 22.30 1.85 10.80 -1.58 1).84 -1.54 10.96 -1.42
0 22.e4 XXXX 9.01 XXXX 9.N1 XXXX 9.21 XXXX

VAPOR PRESSURE (MB)

LEVEL(M) GPAC DIFF GPAC 0IFF GPAC 0IFF GPAC 1)1FF
1000 11.61 8.50 8.32 5.02 8.54 5.24 8.78 5.48
900 12.09 8.83 8.75 5.35 8.91 5.51 9.07 5.h1
800 12.44 8.54 9.03 4.54 9.15 4.66 9.29 4.90
700 12.74 8.15 9.27 3.59 9. 36 3.64 9.47 3.79
600 12.99 7.70 9.45 2.58 9.52 2.65 9.62 2.75
500 13.26 7.29 9.63 1.58 9.69 1.64 9.78 1.73
400 13.49 (6.92 9.79 0.53 9.84 0.5,8 9.92 0.66
300 13.77 t.45 9.96 -0.49 10.04 -('.41 10.08 -C.37
200 14.05 6.07 10.13 -1.52 IC.17 -1.48 10.24 -1.41
100 14.39 6.32 10.29 -1.45 10.33 -1.41 10.39 -1.35

32 14.75 6.86 10.42 -0.88 10.46 -(..14 10.52 -0.78
8 15.13 7.31 10.54 -0.59 1fl.59 -0.54 10.65 -0.48
2 15.93 8.12 10.69 -0.41 10.74 -r.36 10.81 -0.10
0 16.70 XXXX 10.85 XXXX L0.QC XYXX y1.,115 XxXX
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CASE II GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 686. 601. 692. 693.
INTERVAL 12.00HR 6.OOHR 6.00HP 6.00HR

SOIL TEMPFRATURE (DFG C)

LEVEL(M) GPAC )IFF GPAC DIFF GPAC )IFF GPAC DIFF
0.000 15.57 2.30 9. 75 C.12 9.79 9. 16 9.81 0.18

-0.125 10.62 0.57 9.50 0.07 9./49 0.06 9.51 0.08
-0.250 9.86 0.03 '.59 -0.07 9.61 -0.o0 9.59 -0.07
-0.500 10.76 0.01 10.77 -0.00 10.77 -'.'nO 10.79T 0.01
-1.000 12.47 0.03 12.44 0.00 12.44 0.00 12.44 0.00
-2.000 15.78 -0.03 15.78 -0.03 15.76 -C-.03 15.77 -n.04

WIND SPEED (M/SFC)

LEVEL(M) GPAC DIFF GPAC 0IFF GPAC 0IFF GPAC DIFF
1 9.84 3.73 3.89 -0.35 3.93 -0.81 4.07 -0.67
2 4.82 ?.20 1.95 -0.80 1.)7 -n.711 2.04 -n.71

SURFACE FNERGY TERMS (LY/SEC X100('

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
S(D) 14.59 0.29 -0.00 -0.00 0.00 l.0'0" 0.00 0.00
R(N) 8.45 XxXX -1.58 XXXx -1.59 YXXX -1.60 XXXX
Q(C.10) 1.84 XXXX -1.63 XXXX -1.64 XXXY -1.71 xxxX
Q(E;0) 4.51 XXXX 0.24 xxxx 0.24 XXXX 0.27 XXXX
C(S 9 0) 2.09 XXXX -0.21 XXXx -0.20 XXXX -0.16 XXXX

SURFACE SHEAR STPFSS (DYNFS/CM SQ)X1()

PARAMETER GPAC DIFF GPAC DIFF OPAC 0IFF GPAC DIFF
TAU 48.50 XXXX 5.10 XXXX 5.22 XXXX 5.82 XXXX

INTEGRATED EVAPOTRANSPIRATION (G,'/CM SO)XIO0

PARAMETER (;PAC DIFF GPAC DIFF GPA( )IFF GPAC 0IFF
E 11.90 XXX ?. 5 XXXX 2.00 xxx 2.60 XXXX
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CASE I) GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 5104 5244 52774 5264
TAPE NO. 694. 695. 696. 697.
INTERVAL 6.0011R 6.00HR 6.0OHR 6.OOHR

U COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO 3.84 0.01 3.83 0.00 3.83 0.00 3.83 0.00

1000 6.21 -0.62 5.79 -1.04 5.49 -1.34 5.26 -1.57
900 8.08 -0.12 7.97 -0.23 7.86 -0.34 7.78 -0.42
800 7.74 -1.86 7.70 -1.90 7.64 -1.96 7.60 -2.00
710 7.27 -3.73 7.25 -3.75 7.21 -3.79 7.19 -3.81
600 6.82 -5.98 6.81 -5.99 6.78 -6.02 6.77 -6.03
500 6.39 -8.57 6.38 -8.58 6.36 -8.60 6.36 -8.60
4')0 5.95 -10.57 5.95 -10.57 5.95 -10.57 5.95 -10.57
300 5.51 -8.59 5.51, -8.59 5.51 -8.59 5.51 -8.59
200 4.99 -5.31 4.99 -5.31 5.01 -5.29 4.99 -5.31
100 4.29 -3.01 4.29 -3.01 4.31 -2.99 4.30 -3.00

32 3.42 -0.71 3.43 -0.70 3.45 -0.68 3.45 -0.68
8 2.60 0.60 2.61 0.61 2.62 il.62 2.58 0.58

V COMPONENT (NM/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC UIFF GPAC DIFF
GEO 9.97 -0.01 9.98 -0.00 9.98 -0.0n c).9s -0.00

1000 10.96 8.33 11.00 8.37 10.97 8.34 10.95 8.32
19001 8.99 6.14 9.12 6.27 9.21 6.36 9.27 6.42
,800 8.03 4.93 8.14 5.04 8.22 5.12 8.29 5.19
700 7.38 4.01 7.45 4.08 7.54 4.11 7.60 4.23
600 6.91 3.02 6.99 3.10 7..5 3.16 7.11 3.22
500 6.49 1.73 6.57 1.81 6.63 1.86 6.67 1.91
400 6.10 0.11 6.17 n.18 6.22 0.23 6.26 0.27
300 5.71 -1. 19 5.78 -1.72 5.82 -1.68 5.8f) -1.64
200 5.30 -3.90 5.36 -3.84 5.3Q -3.81 5.44 -34.76
100 4.77 -5.06 4.81 -5.01 4. 86 -4.97 4.69 -4.94

32 4.03 -3.32 4.07 -3.28 4.09 -3.26 4.13 -3.23
8 3.15 -1. 15 3.19 -1.11 3.21 -1.0o 3.23 -1.n7
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CASE II GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 694. 695. 696. 697.

INTERVAL 6.OOHR 6.OOHR 6.OOHR 6.OOHR

AIR TEMPFRATURF (DEG C)

LEVEL(M) GPAC {IFF GPAC DIFF GPAC 0IFF GPAC DIFF
1000 18.87 3.07 18.83 3.03 18.79 ?.99 18.74 2.94
900 17.92 2.07 17.91 2.06 17.87 2.02 17.85 2.00
800 17.34 1.44 17.32 1.42 17.31 1.41 17.30 1.40
700 16.92 0.97 16.92 0.97 16.91 n.96 16.91 0.96
600 16.55 0.55 16.55 0.55 16.55 0.55 16.54 0.54
500 16.23 0.18 16.23 O. 18 16.23 O.o18 16.22 n.17
400 15.90 -0.20 15.91 -0.19 15.90 -0.20 15.90 -0.20
300 15.56 1.56 15.56 1.56 15.56 1.56 15.5,4 1.56
200 15.14 1.25 15.15 1.26 15.15 1.26 15.15 1.26
100 14.56 1.06 14.57 1.CI 14.59 1.03 14.59 1.03

32 13.611 0.74 13.66 0.76 13.67 0.77 13.67 0.77
8 12.72 0.22 12.74 0.24 12.76 0.26 12.76 0.26
2 10.99 -1.39 11.01 -1.37 11.03 -1.35 11.04 -1.34
0 9,25 XxXX 9.28 XXXX 9.30 XXXX 9.31 XXXX

VAPOR PRESSUPU (Mil)

LEVEL(M) GPAC DIFF GPAC 0IFF GPAC DIFF GPAC 0IFF
1000 8.85 5.55 8.89 5.59 6.93 5.61 8.96 5.66
900 9.12 5.72 9.16 5.76 9.19 5.79 9.21 5. i
800 9.3 3 4.84 9,36 4.87 9.39 4.90 9.41 4.92
700 9.51 3.83 9.54 3.86 9.57 1. lq 9.51 3,90
600 9.69 2.78 9.69 2.82 9.7C ?.R31 9.72 2.q5
500 9o81 1.76 9.84 1.79 9.85 1.30 9.P7 1.82
400 9v94 0. 68 9.918 0.72 9.99 0.73 10.02 (1.76
300 10.11 -0.34 10.13 -u.32 10.15 -0.31 11".16 -1.29
2)0 1.0o27 - 1. 38 10.29 -1.36 10.31 -1. 34 10,3? -1. 13
100 10.41 -1.33 10.43 -1.31 In.45 -1.29 1('.49 -1.05

32 10.54 -0.76 10.5 6 -0.74 10.58 -0.72 ln.59 -0.71
8 10.6) -0.44 10. 6, -0.44 10. 1 -(0.42 1)..71 -%. ?2
2 10.83 -0.27 10. 84, -0.26 1f.86 -0.24 10. 8h -(). ?4
0 10.97 XXXX 10.99 XXXX 11.f.? XXXX 11.0? XxxX
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CASE I1 GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 694. 695. 696. 697.

INTERVAL 6.OOHR 6.OOHR 6. OOHR 6.OOHR

SOIL TEMPERATURE ("C.G C)

LEVEL(M) GPAC DIFF GPAC 0IFF GPAC DIFF GPAC DIFF
0.000 9.82 0.19 9.83 0.20 9.83 0.20 9.84 0.ý1

-0.125 9.51 0.08 9.49 0.06 9.51 (0.08 9.50 0.)7
-0.250 q.59 -0.07 9.59 -0.07 9.60 -0.06 9.59 -0.')7
-0.500 10.77 -0.00 10.77 -0.00 10.79 0.02 10.77 -0.*0
-1.000 12.44 0.00 12.44 0.00 12.44 0.00 12.44 0.00
-2.000 15.77 -0.04 15.78 -0.03 15.78 -0.03 15.78 -0.03

WIND SPEED (M/SEC)

LEVEL(M) GPAC OIFF GPAC 0IFF GPAC {IFF GPAC 0IFF
8 4.10 -0.64 4.13 -0.61 4.15 -0.59 4.14 -0.60
2 2.05 -0.70 2.07 -0.68 2.07 -n.68 2.07 -0.68

SURFACE ENERGY TERMS (LY/SEC)XIOOO

PARAMETER GPAC DIFF GPAC 0IFF GPAC DIFF GPAC DIFF
S(D) -0.00 -0.00 -0.00 -0.00 0.0n 0.00 -0.00 -0.00
R(N) -1.60 XXXX -1.61 XXXX -1.61 XXXX -1.61 XXXX
Q(CO) -L.72 XXXX -1.74 XXXX -1.74 XXXX -1.74 XXXX
Q(EO) n.27 xxxX 0.28 XXXX 0.27 xxxx 0.27 xxxx
Q(SO) -0.16 XXXx -0.15 XXXX -0.15 xxxx -0.15 xxxx

SURFACE SHEAR STRESS (DYNES/CM SQ)XIO

PARAMETER GPAC ,)IFF GPAC DIFF GPAC 0IFF GPAC r)IFF
TAU 5.94 XXXX 6.06 XXXX 6.12 XXXX 6.12 XXXX

INTFC;RATFD FVAPOTRANSPIRATICN (GTP/CM SQ)XI OO

DARAMETFR CPAC ')IFf GPAC 0IFF GIAC 0IFF GPAC DIFF

F ?e60 X<XX 2.90 XXXX 2.60 XXXX 2.61 XXXX
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CASE II GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 5044 5454 15625 15564
TAPE NO. 698. 699. 704. 705.
INTERVAL 6.OOHR 6.OOHR 2.OOHR 2.OOHR

U COMPONENT (M/SFC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO 3.84 0.01 3.83 0.00 2.89 -0.01 2.88 -o.n2

1000 5.07 -1.76 4.83 -2.00 13.97 3.12 12.45 1.60
900 7.75 -0.45 7.61. -0.59 13.95 2.31 13.58 1.94
800 7.59 -2.01 7.51 -2.09 13.58 1. P0 13.42 1.12
700 7.19 -3.81 7414 -3.86 13.18 -(C.02 13.09 -0.11
600 6.78 -0.02 6.73 -6.07 12.77 -1.21 12.71 -1.27
500 6.36 -8.60 6.34 -8.62 12.34 -2.40 12.2') -2.45
400 5.95 -1). 57 5.93 -10.59 11.88 -3.18 11.83 -3.22
300 5.49 -8.61 5.49 -8.61 11.34 -1.46 11.31 -1.49
200 4.97 -5.33 5.00 -5.30 10.68 0.40 10.65 0.37
100 4.24 -3.06 4.31 -2.99 9.68 2.53 9.65 2.50

32 3.29 -0.84 3.46 -0.67 8.25 4.25 8.22 4.22
8 2.39 0.39 2.64 03.64 6.61 4.5,s t.57 4.52

V COMPONLNT (M/SFC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO 9.98 -0.00 9.98 -0.00 10.31 -0.01 10.31 -0.01

1000 10.90 8.27 10.80 8.17 8.75 2.65 9.40 3.30
900 9.34 6.49 9.38 6.53 9.26 2.26 9.48 2.48
800 8.35 5.25 8.41 5.31 9.24 1.34 9.35 1.45
700 7.60 4.29 7.72 4.35 9.07 0.27 9.15 0.35
600 7.16 3.27 7.22 3.33 3.87 -0_.83 8.92 -0.76
500 6.72 1.96 6.77 2.01 8.63 -1.98 6.67 -1.93
400 6.31 0.32 6.36 0.3'7 9.34 -3.23 8.38 -3.19
300 5.91 -1.59 5.95 -1.55 8.01 -4.6? 8.03 -4.60
200 5.48 -•. 12 5.51 -3.b9 7.57 -6.01 1.60 -5.4)8
190 4.93 -4.90 4.96 -4.87 6.95 -')•36 6.97 -5.34

32 4.16 -3.19 4.18 -3.17 5.98 -1.32 6.00 -3.30
it 3.27 -1.03 3.28 -1.02 4.62 -1.28 S .13 -L.;'7
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CASE 1I GPAC OUTPUT LATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 698. 699. 704. 705.

INTERVAL 6.OOHP 6.OHR 2.oOOHR 2.OOHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 18.72 2.92 18.65 2.85 16.58 2.13 16.55 2.10
910 17.84 1.99 17.79 1.94 16.25 1.85 16.24 1.84
800 17.31 1.41 17.26 1.36 15.97 1.5o 15.97 1.59
700 16.91 0.96 1b.87 0.92 15.79 1.44 15.77 1.42
600 16.55 r.55 16.52 0.52 15.58 1.27 15.57 1.26
500 16.24 0.19 16.21 0.16 15.41 1.13 15.41 1.1i
400 15.90 -0.20 15.90 -0.20 15.21 1.31 15.21 1.31
300 15.57 1.57 15.56 1.56 15.02 1.26 15.02 1.26
200 15.15 1.26 15.14 1.25 14.77 0.77 14.77 0.77
100 14.56 1.00 14.59 1.03 14.43 1.38 14.42 1.37

32 13.65 0.75 13.69 0.79 13.87 1.07 13.87 1.07
8 12.72 0.22 12.80 0.30 13.36 0.51 13.36 0.51
2 10.98 -1.40 11.09 -1.29 12.18 -0.69 12.18 -0.69
0 9.23 XXXx 9.37 XXXX 10.99 XXXX 10.99 XXXX

VAPOR PRESSURE (MB)

LEVEL(M) GPAC DIFF GPAC PIFF GPAC P1FF GPAC 0IFF
1000 8.99 5.69 9.0? 5.72 7.32 2.76 7.35 2.79
900 9.23 5.83 9.26 5.86 8.11 3.22 8.13 3.24
800 q.42 4.93 9.44 4.95 8.52 2.65 8.54 2.67
700 9.60 3.92 9.62 3.94 8.P3 1.91 8.83 1.91
600 9.74 2.87 9.75 2.88 9.04 1.06 9.05 1.07
500 9.88 1.83 9.92 1.87 9.25 0.34 9.27 0.36
400 10.02 0.76 10.04 0.78 9.43 -0.29 9.44 -0.28
300 10.19 -0.26 10.19 -0.26 9.64 -0.87 9.65 -0.86
200 10.3 -1.32 10.35 -1.30 9.8I -1.51 9.81 -1.51
100 10.49 -1.25 10.49 -1.25 10.OC; -1.36 1).00 -1.36

32 10.60 -0. 70 10.62 -0.69 C1.15 -C.92 10.16 -0.11
8 10.72 -0.41 10. 73 -0.40 10.21# -r.t6 1A.29 -0.66
2 10.86 -0.24 I1.89 -0.21 10.5C -0.43 11).50 -0.43
0 11.01 xxxx 11.05 XXXX 10.71 XXXXX 10.72 xxxX
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CASE II GPAC OUTPUT CATA

MISCELLANEOUS VARIABLES

TAPE NO. 698. 699. 704. 705.

INTERVAL 6. OOHR 6.00HR 2.00HR 2.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC 0IFF GPAC DIFF GPAC DIFF
0.000 9.82 0.19 9.85 0.22 10.07 0.42 10.016 0.41

-0.125 9.51 0.08 9.50 0.07 9.22 -0.0-1 9.22 -0.90
-0.290 9.59 -0.07 9.59 -0.07 9.4' -0.03 9.47 -0.," 3
-0.500 10.78 0.01, 10.77 -0.00 10.79 -0.01 10.80 -0.00

-1.000 l2.44 0.00 12.45 0.01 12.44 0.00 12.44 0.no

-2.000 15.77 -0.04 15.78 -1.03 15.78 -0.03 15.79 -0.02

WIND SPEED (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
8 4.06 -0.6P , 4.22 -0.52 8.18 1.74 8.15 1.71
2 2.03 -0.72 2.11 -0.64 4.11 1.581 4.10 1.97

SURFACE ENERGY TERMS (LY/SFC)XIC00O

PARAMETER GPAC 0IFF GPAC 0IFF GPAr DIFF GDAC DIFF

S(D) 0.00 0.00 0.00 0.00 -0.00 -0.01 0.On 3.)C
R(N) -1.60 XXXX -1.62 XXXX -1.77 XXXX -1.77 XXXX

Q(ClO) -1.70 XXXX -1.76 XXXX -3.01 XXXX -3.01 XXXX
Q(E,O) 0.25 XXXX 0.28 XXX> 0.96 X.XX 0.96 XXXx

Q(SO) -0.16 XXXX -0.13 xxxx f.?7 xxxx (.27 XXXX

SURFACE SHEAR STRESS (OYNE'S/CM SO)XIn

PARAMFTER GPAC 0IFF GPAC DIFF GIAC [)IFF GPAC r)IFF

TAU 5.80 XXKX 6.38 XXXX 30.82 XXXX 30.64 XXXX

INTEGRATED EVAPOTRANSPIRAIION (GlW/CM SQiXiPO

PARAMETER GPAC 0)IFF GPAC DIFF GPAC DIFF GPAC DtFF

E 2.90 XXXX 2.60 XXXX 1.1C XXXX 1.20 xxxX
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CASE II GPAC OUTPUT DATA

VFLOCITY COMPONENTS

K(CM SQ/SEC) 15619 15619 15614 15614
TAPE NO. 706. 707. 708. 709.
INTERVAL 2.OOHR 2.00HR 2.00IR 2.00HR

U COMPONFNY (MISEC)

LEVEL(M) GPAC 0IFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO 2.90 0.00 2.89 -0.01 2.89 -0.01 2.89 -n.01

1000 10.18 -0.67 9.35 -L.50 8.66 -2.1- 8.08 -2.77
900 13.01 1-37 12.78 1.14 12.59 0.95 12.42 0.78
800 13.15 Co 75 13.04 0.64 12.95 0.55 12.88 0.48
700 12.93 -0.27 12.87 -C,.33 12.81 -,n.39 12.77 -0.43
600 12.61 -1.37 12.57 -1.41 12.52 -1.46 12.50 -1.48
500 12.22 -2.52 12.19 -2.54) 12.17 -2.57 12.15 -2.59
400 11.79 -3.2o 11.77 -1.?8 11.74 -3.31 11.73 -3.32
300 11.28 -1.52 11.25 -1.55 ll.?4 -1.56 11.24 -1.56
200 10.63 0). 33 10.62 0. 14 10.60 0.32 10.60 0.32
[10,) 9.65 2. 50) 9.oc4 1 49 9.63 2.48 9.63 2.48

32 8.22 0,o2? 8.21 t.21 8.20 4.?n 8.20 4.20
8 6.58 4.53 6.58 4.53 6.57 4.52 6.57 4.52

V COMPONFNT IM/SFC)

LEVEL(M) GPAC DIFF GPAC DIF: (,PAC DIFF GPAC DIFF
GEt) 10.31 -0.01 10.31 -n0 (,l 10.31 -O.)l 10.31 -0.01

1000 10.20 4.1C 10.44 4o14 10.61 4.51 10.73 4.63
900 9.79 2.)79 9.90 ?.2o) 9.99 2.99 10,06 3.06
800 9.52 1.6:2 9.59 1.69 9.1.5 1.75 9.t)9 1.7';
700 9.2e t(.46 9.30 0,510 9.34 r.54 9.37 0.57
600 9.00 -n. 70 9.01 -0.,7 9.06 -0.64 9.08 -C . 2
500 8.72 -1.88 8.74 - I.s6 1.77 -1.83 8.79 -1.,H1
400 8.41 -3. 16 8.43 -3.14 8.45 -ý.12 8.46 -3.11
300 8.06 -4.57 8.08 -4.',r) 8.10 -4.53 8.10 -4.53
200 7.63 -5.95 7.64 -5.94 7.65 -5.93 7.66 -5.9?
100 6.99 -5. 32 6.99 --9 Q? 7.01 -'i.3( 7.01 -5.30

3? 6.01 -3.29 6.02 -3 ?8 6.(-3 - .27 6.03 -3.27
8 4.84 -1. 2t) 4.t•t -Alt ? 4,85 -1.25 4. 85 - 1.2?
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CASE I1 GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOG PRFSSUPF

TAPE NO. 706. 707. 708. 709.

INTERVAL 2.OOHR 2.OOHR 2.OOHR 2Q00HfR

AIR TEMPERATURE (DOF C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC 01IFF

1000 16.51 2.06 16.49 2.04 16.47 ?.0? 16.45 2.00
900 16.21 1.81 16.19 1.79 16.19 1.79 16.17 1.77

8)0 15.95 1.57 15.93 1.55 15.93 1.55 15.92 1.54
700 15.76 1.41 15.76 1.41 15.75 1.40 15.74 1.39
600 15.56 1.25 15.56 1.25 15.56 1.25 15.56 1.25
500 15.30 1.02 15.40 1.12 15.39 1.11 15.39 1.11

400 15.21 1.31 15.20 1.30 15.19 1.?") 15.19 1.29

300 15.01 1.25 15.02 1.26 15.02 1.26 15.02 1.,)6
200 14.76 0.76 14.77 0.77 14.76 0.76 14.76 0.76
100 14.43 1.38 14.43 I, b 14.43 1.38 14.42 1.37

32 13.86 1.C6 !13i,7 1.07 13.87 1.07 13.96 1.06
8 13.36 0.51 13.36 0.51 13.36 0.51 13.36 0.51
2 12.18 -0.69 12.18 -0.69 12.18 -0.69 12.18 -0.69
0 10.98 x'(xx 10.99 XXXX 10.99 XXXX 10.99 xxxx

VAPOR PRESSURE (MB)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC OIFF GPAC DIFF
1000 7.43 2. 87 7.45 ?.R9 7.47 2.91 7.48 2.92
900 8.19 3.30 8.10 3.21 6.21 3.32 8.22 3.33

800 8.56 2.69 8.'7 2.70 8.59 2.72 8.61 2.74
700 8.85 1.-;3 8.86 1.94 8.87 1.95 8.89 1.97
600 9.07 1.09 (I, o 1.10 9 .O8 1.10 9.08 1.10
500 9.27 0. 36 9.28 0.37 9.29 0.31 9.29 0.38

400 9.45 -0.27 9.46 -0.26 9.46 -0.26 9.47 -0.25

300 9.65 -,0.86 9.6b -0.85 9.66 -9.8S 9.66 -0.85

200 9.8? -1. 50 9.83 -1,49 9.83 -1.49) 9.84 -1.4 f
100 10.00 -1.36 10.00 -1.3o 10.03 -1.33 10.04 -1.32

32 10.16 -0.91 10. Io -0.91 10(.17 -0.90 10.17 -0.90
8 10.30 -n.65 10.29 -0.66 L0.31 -0.664 10.31 -0.o4
2 10.51 -').42 10.51 -0 42 I10.52 -p.41 10.52 -0.41
0 10.73 XXXX 10473 XXXX 10.73 XXXX In.73 XXXX
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CASE II OPAC OUTPUT DATA

MISCELLANEOUS VARIABLFS

TAPE NO. 706. 707. 708. 709.

INTERVAL 2.00HR 2.OOHR 2.OOHR 2.09HR

SOIL TEMPERATURE (DEG C)

LEVEL(Ml GPAC DIFr GPAC DIFF GPAC 01FF GPAC DIFF
0.000 10.07 0.42 10.07 0.42 10.07 0.42 10.06 0.41

-0.125 9.22 -0.00 9.22 -0.00 9.22 -r.00 9.22 -0.00
-0.250 9,47 -0.03 9.47 -0.03 9.47 -0.03 9.49 -0.01
-0.500 10.79 -0.01 10.79 -0.01 10.79 -0.01 10.81 0.4)1
-1.000 12.43 -0.01 12.44 0.00 12.43 -A.01 12.44 0.00
-2.000 15.78 -0.03 15.79 -0.02 15.78 -0.03 15.78 -0.03

WIND SPEED (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC I1FF GPAC DIFF
8 8.18 1.74 8.18 1.74 8.17 1.73 8.17 1.73
2 4.11 1.58 4.11 1.58 4.11 1.58 4.11 1.5P

SURFACE ENERGY TERMS (LY/SEC)XIOOO

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
S(D) 0.00 0.00 0.00 0.00 0.00 0.n0 0.00 0.00
R(mI) -1.77 XXXX -1.77 XXXX -1.77 XXXX -1.77 xxxx
Q(CrO) -3.00 XXXX -3.01 XXXX -3.00 XXXX -3.00 XxXX
Q(EC0) 0.96 XXXX 0.96 XXXX 0.b6 XXXX 0.96 XXXX
("IIS,0) 0.27 XXXX 0.27 XXXX 0.27 XXXX 0.27 XXXx

SURFACE SHEAR STRESS (DYNES/CM S.)XlO

P)ARAMETER GPAC IFF GPAC 0IFF GPAC 01FF GPAC DIFF
TAU 30.72 XXXX 30.80 XXXX 30.70 XXXX 30.70 XXXX

INTEGRATFO EVAPOTRANSPIRATION (GM/CM SQ)XIOO

PARAMETFR GPAC I1FF GPAC DIFF GPAC DIFF GPAC I1FF
E 1.20 XXXX 1.10 XXXX 1.16 XXXX 1.20 XXXX
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CASF 11 GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 15609 15574 15604 20125
TAPE NO. 710. 711. 712. 717.
INTERVAL 2.OOHR 2.OOHR 2. OOHR 1900HR

U COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC OIFI
GEO 2.89 -0.01 2.89 -0.01 2.89 -0.01 4.28 -0.11

1000 7.60 -3.25 7.18 -3.67 6.53 -4.32 14.24 2.06
900 12.28 0.64 12.16 0.52 11.95 r,.31 15.11 2.19
800 12.80 0.40 12.74 0.14 12.63 0.23 15.03 1.34
700 12.73 -n.47 12.69 -0.51 12.63 -r.57 14.70 0.25
600 12.47 -1.51 12.45 -1.53 12.40 -1.58 14.26 -0.99
500 12.13 -2.61 12.11 -2.63 12.07 -2.67 13.77 -2.32
400 11.71 -3.34 11.70 -3.35 11.68 -3.37 13.23 -3.06
300 11.22 -1.58 11.21 -1.59 11.1) -1.61 12.60 -1.68
200 10.58 0.30 10.57 0.29 10.56 0.28 11.83 1.63
100 q.61 2.46 9.60 2.45 9.59 ?.44 10.70 4.10

32 8.20 4.20 8.18 4.18 8.18 4.18 9.10 5.27
8 6.57 4.52 6.55 4.50 6.55 4.50 7.31 5.26

V COMPnNENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC 0IFF
GEU 10.32 0.00 10.31 -0.01 10.31 -0.01 10.20 -0.11

1000 10.81 4.71 10.87 4.77 10.92 4.82 9.04 2.2?)
900 10.13 3.13 10.17 3.17 10.25 3.25 10.70 2.71
800 9.73 1.83 9.76 1.86 9.81 1.91 11.34 2.13
700 9.40 0.60 9.42 0.62 9.46 ".66 11.60 1.14
60G 9.11 -0.59 9.13 -0.57 Q.15 -0.55 11.68 -0.n2
500 8.80 -1.80 8.82 -1.78 8.84 -1.76 11.63 -1.32
400 8.48 -3.09 8.49 -3.08 U.51 -3.06 11.45 -2.10
300 8.11 -4.52 8.13 -4.51 8.14 -4.49 11.16 -3.73
210 7.67 -5.91 7.68 -5.90 7.68 -5.90 10.70 -3.15
[00 7.02 -5.21) 7.03 -9.28 7.04 -5.27 9.91 -3.09

32 6.C3 -3.27 6.04 -3.26 6.05 -3.25 8.60 -0.70
8 4.85 -1.25 4.86 -1.24 4. &6 -1.24 6.95 0.95
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CASE II GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 710. 711. 712. 717.
INTERVAL 2,00IHR 2.OOHR 2.O0HR I.OOHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC 0IFF GPAC DIFF GPAC DIFF GPAC DIFF1000 16.44 1.99 16.43 1,98 16.40 1.95 15.66 1.15900 16.16 1.76 16.16 1.76 16.14 1.74 15.69 1.06800 15.92 1.54 15.91 1.53 15.91 1.5, 15.57 0.83700 15.73 1.38 15.70 1.35 15.73 1.38 16.48 0.6360C 15.56 1.25 15.55 1.24 15.54 l.Y3 15.34 0.39
500 15.39 1.11 15.39 1.11 15.39 1.11 15.22 0.14
400 15.20 1.30 15.19 1.29 15.19 1.29 15.06 -0.12300 15.00 1.24 15.02 1.2b 15.01 i.25 14.91 0.28
2)0 14.76 0.76 14.76 0.76 14.76 0.76 14,69 0.20100 14.42 1.37 14.42 1.37 14.42 1.37 14.40 .Onq32 13.87 1.07 13.86 1.06 13.87 1.07 13.9? 0.72

8 13.36 0.51 13.35 0.50 13.36 0.51 13.49 r'.212 12.18 -0.69 12.17 -0.70 12.18 -Om, 12.46 -0.3,40 10.99 XXXX 10.98 XXXX 10. 98f XXXX 11.40 XXxx

VAPOR PRESSURE (MB)

LEVEL(M) GPAC f)FF GPAC DIFF GPAC OIFF GPAC OTFF1000 7.50 2.94 7.51 2.95 7.53 2.97 6.36 1.41900 8.23 ',34 8.24 3.35 8.25 3.36 1.54 2.28800 8.61 2.174 8.61 2.74 8.62 2.75 8.16 1.94700 8.90 1.98 8.91 1.99 8.91 1.99 1.62 1.3960C 9109 1.11 9.09 1.11 9.10 1.12 3.95 0.70500 9.29 o.38 9.31 0.4U 9.31 0.40 9.23 061(400 9.47 -0. 25 9.47 -0.25 9.47 -0.25 9,47 -0.37300 9.67 -0.84 9.66 -0.85 9.68 -0.83 9.74 -0.78200 9.83 -1.4c 9.83 -1.49 q.8 4 -1.4R 9.94 -1i29100 10.04 -1.32 10.03 -1.33 10.04 -1.3? 10.14 -1.1332 10.17 -n.90 10.18 -0.89 10.17 -0.90 10.32 -0.69
8 10.31 -0.64 10.31 -r.64 10.31 --0.64 t0.45 -0.452 10.5? -0.41 10.52 -0.41 10.52 -0.41 10.63 -0.260 10.74 XXXX 10.73 XXXX 10.74 XXXX 10".-i2 XXXX
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CASF II GPAC OUTPIJT DATA

MISCELLANEOUS VARLlABLES

TAPE NO. 710. 711. 712. 717.

INTERVAL 2.O0HR 2.OOHR ?.OOHR 1.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC UIFF GPAC 01FF
0.000 10.06 0.41 10.06 0.41 10.07 0.42 9.,6 0.25

-0.125 9.22 -0.00 9.22 -0.00 9.22 -0.00 9.12 0.00
-0.250 9.47 -0.03 9.47 -0o03 0.47 -0.03 9.,4 -0.32
-C.50n 10.81 0.01 10.80 -0.00 10.70 -r.10 10.30 -0.02
-1.000 12.44 ,o.00 12.44 0.00 12.44 0.00 12.44 0.00
-2.000 15.77 -0.04 15.78 -0.03 15.78 -0.03 15.78 -0.03

WIND SPEED (MISEC)

LEVEL(M) GPAC I)IFF GPAC OIFF GPAC 0IFF GPAC DIFF
8 8.17 1.73 8.15 1.71 8.17 1.73 10.09 3.75
2 4.11 1.58 4.10 1.57 4.11 1.59 5.19 4.56

SURFACE ENERGY TERMS (LY/SEC)X1000

PARAMETER GPAC 0IFF GPAC DIFF GPAC DIFF OPAC DIFF
S(D) -0.00) -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
R(N) -1.77 XXXX -1.77 XXXX -1.77 XXXX -1.81 XXXX
Q(ClO) -3.00 XXXX -2.99 XXXX -2.95 XXXX -3.34 XXXX
Q(EO) 0.96 XXXX 0.96 XXXX 0.96 XXXX 1.10 xxxx
Q(SlO) 0.27 XXXX 0.27 xxxx n.27 XXXX 0.44 XXXX

SIIPFACE SHFAR STPFSS (CYNES/CM SO)X10

PARAMFTFR GPAC I1FF GPAC DIFF OPAC DIFF GPAC DIFF
TAU n0.7? XXXX 30.58 XXXX 30.6? XXXX 48.08 XX

INTEGOATFD EVAPOTRANSPIRATION (GFv/CP SQ)X100

PARAMETFR GPAC ')IFF GPAC 0IFF OPAC 0IFF GPAC 0IFF
F loin1 xxxx 1.10 XXXX 1.10 XXXX 0.50 XXXX
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CASE [I GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 20154 20119 20125 20134
TAPE NO. 718. 719. 720. 721.
INTERVAL . OOHR 1.OOHR .. O0HR 1.OOHR

U COMPONFNT (M/SEC)

LEVEL4M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO 4.28 -0.0l 4.28 -0.01 4.28 -0.01 4.28 -0.01

1000 13.32 1.14 11.80 -0.38 11.19 -0.99 10.64 -1.54
900 14.94 2.02 14.63 1.71 14.50 1.58 14.38 1.46
800 14.96 1.27 14.85 1.16 14.80 1.11 14.75 1.06
700 14.67 0.22 14.61 0.16 14.59 0.14 14.57 0.12
600 14.?5 -I.00 1'4,22 -1.03 14.21 -1.04 14.19 -1.nb
500 13.76 -2.32 13.70 -2.39 13.75 -2.33 13.73 -2.36
400 13.22 -3.07 13.21 -3.07 13.21 -1.08 13.20 -3.08
300 12.59 -1.09 12.59 -1.09 12.59 -1.09 12.5P -1.10
200 11.82 1.62 11.82 1.62 11.82 1.62 11.82 1.62
100 10.70 4.10 10.69 4.09 10.70 4.10 10.69 4.09

32 9.10 5.27 9.10 5.27 9.10 5.27 9.10 5.27
8 7.30 5.25 7.30 5,25 7.30 5.25 7.30 5.25

V COMPONFNT (M/SEC)

LEVEL(',I) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO 10.20 -0.01 10.20 -0.01 10.19 -0.02 10.20 -0.01

1000 9.39 2.64 9.92 3.17 10.11 3.36 10.28 3.53
900 10.79 2.80 10.93 2.94 10.99 3.00 11.04 3.05
800 11.38 2.16 11.45 2.24 11.46 2.25 11.4c 2.28
700 11.63 1.16 11.65 1.19 11.66 1.20 11.68 1.22
600 11.69 -O.C0 11.70 0.00 11.71 0.01 11.72 0.02
500 11.63 -1.32 11.63 -1.32 11.64 -1.31 11.65 -1.30
400 11.45 -2.80 11.45 -2.80 11.45 -2.80 11.45 -2.40
3')0 11.15 -3.74 11.16 -3.73 11.16 -1.73 11.17 -3.72
200 10.69 -3.76 10.69 -3.76 10.70 -3.75 10.70 -3.75
100 9.91 -3.09 9.92 -3.08 9.92 -3.08 9.o2 -3.,0 8

71 8.59 -0.71 8.6') -C.70 8.60 -o.70 8.60 -0.7n
8 6.95 0.95 6.95 C.95 6.95 "1.95 6.95 0.95
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CASE I1 GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 718. 719. 720. 721.

INTERVAL 1.OOHR 1.00HR 1.()OOIR 1.OOIHR

AIR TEMPFRATURF (DEG C)

LEVEL(M) GPAC DIFF GPAC I1FF GPAC DIFF GPAC 0IFF
1000 15.65 1.14 15.64 1.13 15.64 1.13 15.63 1.12
900 15.69 1.06 15.67 1,04 15.67 1.04 15.67 1.04
800 15.57 0.83 15.57 0.83 15.57 0.83 15.56 0.82
700 15.47 0.62 15.48 0,63 15.46 01.61 15.46 0.61
600 15.35 0.40 15.34 0.39 15.34 0.39 15.34 0.39
500 15.22 0.14 15.21 0.13 15.22 ('.14 15.22 0.14
400 15.06 -0.02 15.06 -0.02 15.06 -0.02 15.06 -0.02
300 14.91 ,.28 14.91 0.28 14.91 0.2,1 14.91 0.28
200 14.69 0.20 14.71 0.22 14.70 0.21 14.69 0.20
100 14.41 1. 10 14.40 1.09 14.41 1.10 14.41 1.10

32 13.91 0.71 13.92 0.72 13.92 0.72 13.91 0.71
8 13.49 1).21 13.49 0.21 13.49 0.21 13.49 0.21
2 12.46 -0. 34 12.45 -0.85 12.4 6 -0. 94 12.45 -0.'35
0 11.40 XXXX 11.39) XXXX 11.40 XXXX 11.39 XXXX

VAPOR PRESSURE (MB)

LEVEL(M) GPAC D0FF GPAC DIFF GPAC 01FF GPAC 0IFF
1000 6.45 1.57 6.40 1.52 6.42 1.54 6.43 1.55
900 7,5q 2.33 7.59 2.33 7.5e3 2.32 7.59 2.33
80r) 8.21 1.99 8.100 1.96 8.19 1.97 8.1,4 1.97
700 8.63 1.40 8.43 1.40 8.64 1.41 8.63 1.40
600 8.9t 0.71 8.96 0.71 8. 95 0.7'1 d. 5 0*.70
500 9.25 0•12 9.24 0.11 i .24 ').11 9.24 0. 11
400 9.48 -0. 36 9.48 -0.36 9.48 -n3 5 9.48 -0.36
3,)0 9.73 -0. (9 9.73 -0.79 9.73 -0.79 9.74 -0.78

210 9.94 -1.20 9.94 -1,2o 9.94 -1.29 9.94 -1.29
t00 10.19 -1.C8 10.17 -l.l0 10.19 -1.01 10.17 -1.1r

32 10.33 -0.6-0 10.32 -0.69 1,.32 -0.69 10.32 -0.69
8 10.45 -0,45 10,45 -0,45 10.45 -0.45 1).45 -0.45
2 10.64 -0.25 10.61 -0.26 10.63 -0.26 10.64 -0.25
0 10.83 XXXX 10.82 XXXx 10.1t? XXXX 10.83 XXXX
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CASE II GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 718. 719. 720. 721.

INTERVAL 1.OOHR 1.O01R 1. OOHR 1.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC 0IFF GPAC DIOF GPAC DIFF GPAC DIFF
C0000 9.85 0.24 9.86 0.?5 9.86 0.25 9.86 0.25

-0.]25 9.12 0.00 9.13 0.01 9.13 0.01 9.12 0.00
-0.250 9.44 -0.02 9.44 -0.02 9.44 -0.02 9.45 -0.01
-C'3500 10,80 -0.02 10.81 -0.01 10.81 -0.01 10.80 -0.02
-1o000 12.44 0.00 12.44 0.00 12.43 -n.01 12.44 0.00
-2.000 15.78 -0.0O3 15.78 -0.03 15.77 -0.04 15.78 -0.03

IWIND SPFFL) (M/SEC)

LEVFL (M.) GAC DIFF OPAC IFFF GPAC DIFF GPAC DIFF
8 10.08 3.74 10.08 3.74 10.09 3.75 10.08 3.74
2 5.10 4.56 5.10 4.56 5.10 4.56 5.10 4.56

SURFACE ENFRGY TERMS (LY/SfC)XIOOO

PARAMFTER GPAC DIFF GPAC DIFF GPAC I1FF GPAC DIFF
S(D) 0.00 0.00 0000 0.00 0.00 n.00 -0.00 -0.00
R(Ni) -1.82 XXXX -1.81 XXXX -1.81 XXXX -1.81 XXXx
Q(CVO) -3.35 XXXX -3,34 XXXX -3,35 XXXX -3.31 XXXX
Q(I'70) o0 XxXX 108 XXXX 1.(08 XXXX 1.C8 XXXX
Q(S70) 0 ,.,4 x×X, ,, o1,4 XXXX 0.44 XXXx 0.44 XXXX

SUr'* ICE SHFAP, STRES, ([,NES/CM SO)X1O

PARAMETER Co - DIFr GPAC DIFF (4PAC 1)FF GPAC DIFF
TAIJ P 8 ), x "t 48108 XX\X. 4A1.18 XXXX 48.r)8 XXXX

kNtEGRATE0D [VAPOTPAtSPIRATIIGN (GVt/CM SO)XlO0

PARAMETER GPAC 01F GoPAC 0lIrF GPAC 0IFF GPAC DIFF
E 0.60 XXX L, ' XI 0'X 0, XC XXXx 0. 0 XXXX
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CASE II GPAC OUTPUT DATA

VELOCITY CCMPONENTS

K(CM SQ/SEC) 20125 20125 20119 20114
TAPE NO. 722. 723. 724. 725.
INTERVAL 1.O0HR 1.OOHR 1.iOOHR 1.O')HR

U COMPONFNT (M/SEC)

LEVEL(M) GPAC 01)FF GPAC 0IFF GPAC DIFF GPAC DIFF
GEO 4.28 -0.01 4.28 -0.01 4.28 -0.01 4.28 -0.01

1000 10.15 -2.03 q.72 -2.46 9.33 -2.85 8.68 -3.50
900 14.27 1.35 14.17 1.25 14.08 1.16 13.93 1.01
800 14.71 1.02 14.67 0.98 14.64 0.95 14.57 0.88
700 14.55 O. 1,) 14.53 0.08 14.51 ('.06 14.481 0.13
600 14.18 -I.07 14.17 -1.08 14.10 -1.09 14.14 -1.11
500 13.73 -?.36 13.72 -2.36 13.71 -2.39 13.71 -2.38
400 13.20 -3.08 13.19 -1.09 13.19 -3.09 13.18 -3.In
3)0 12.58 -I. 10 12.5( -1.10 12.93 -1.10 12.57 -1.11
200 11.81 1.61 11.81 1.61 11.81 1.61 11.81 1.61
100 10.69 4.C9 10.69 4.0f9 10.69 4.009 10.69 4.09

32 9.1(, 5.27 9.10 5.27 9.10 Si.?7 9.09 5.26
8 7.30 5.25 7.30 5.25 7.30 S.25 7.30 5.25

V COMPONENT (M/S:C)

LEVEL(M) GPAC DIFF GPAC )IFF GPAC DIFF GPAC 0IFF
GEU 10.20 -0.01 10.20 -0.01 10.20 -0.01 10.20 -0.01

1000 10.42 3.67 10.53 3.78 10.t%3 3.83 10.76 4.01
900 11.09 3.10 11.13 3.14 11.17 3.1B 11.23 3.24
800 11.51 2.30 11.ý3 2.32 11.br5 2.34 11.58 2.37
700 11.69 1.23 11.70 1.24 11.71 1.25 11.73 1.27
600 11.73 0. 1 11.73 0.03 11.74 (6.04 11.75 0.05
530 11.65 -I. - 0 11.65 -1.30 l1. b -1.?29 11.66 -1.29
400 11.46 -2.79 11.46 -2.79 11.46 -2.79 11.47 -2.78
300 11.16 -3.73 11.17 -3.72 11.17 -1.72 11.11 -3.72
200 10.70 -3.75 10.70 -3.75 11. 7) -3.75 10.70 -3.75
100 9.92 -1.0 9.92 -3.C( 9.'9? -'3. O 9.9? -3.18

32 8.6r -C. 70 8.W)' -0.70 8.60 -0. 8. .hO -0.70
8 6.95 0.0 9 A,. (95 C.C5 s 6.5 rXo5 6.)9 C.'5
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CASE I I GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 722. 723. 724. 725.

INTERVAL 1.00HR 1.OOHR 1.O0HR 1.OOHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 15.62 1.11 15.61 1.10 15.61 1.10 15.61 1.10
900 15.66 1.03 15.66 1.03 15.t5 1.02 15.65 1.02
800 15.56 0.82 15.55 0.81 15.55 0.81 15.54 0.80
700 15.46 0.61 15.46 0.61 15.46 0.61 15.46 0.61
600 15.33 0.38 15.34 0.39 15.33 0.38 15.33 0.38

500 15.21 0.13 15.21 0.13 15.21 0.13 15.21 0.13
400 15.06 -0.02 15.06 -0.02 15.06 -0.02 15.05 -0.03
300 14.91 0.28 14.91 0.28 14.91 0.28 14.91 0.28
200 14.69 (.20 14.70 0.21 14.7( 0.21 14.70 0.21
100 14.40 1.09 14.40 1.09 14.40 1.09 14.39 1.18

32 13.91 0.71 13.91 0.71 13.92 0.72 13.91 0.71
8 13.49 0.21 13.49 0.21 13.4S 0.21 13.49 0.21

2 12.46 -0.84 12.45 -0.85 12.45 -0.85 12.45 -0.85
0 11.40 XXXX 11.39 XXXX 11.39 XXXX 11.39 XXXX

VAPOR PRESSURE (Mif)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC r)IFF
1000 o.44 1.56 6.44 1.96 6.45 1.57 6.46 1.58
900 7.59 2.33 7.59 2.33 7.59 2.33 7.61 2.35
800 8.20 1.98 8.21 1.99 8.?1 1.99 8.21 1.99
700 8.63 1.40 8.64 1.41 8.64 1.41 8.65 1.42
60C 8.96 0.71 8.96 0.71 8.96 0.71 8.96 0.71
500 9.24 0-11 9.24 0.11 9.25 0.12 9.25 0.12
400 9.48 -0.36 9.48 -6.36 9.48 -C.36 9.47 -0.37

300 9.73 -0.79 9.74 -0.78 9.74 -0.78 9,74 -0.76
200 9.94 -1.29 9.95 -1.28 9.94 -1.29 9.94 -1.29
130 10o19 -1.08 10.19 -1.08 10.16 -1.11 10.16 -1.11
32 10.32 -0.69 10.33 -0.68 10.A3 -0.68 10.33 -0.68

8 10.45 -0.45 1C.46 -0.44 1C.4¶' -0.45 In.45 -0.45
2 10.64 -0.25 10.65 -0.24 10.64 -r.25 10.64 -0.25
0 10.83 XXXX 10.84 XXXX 0n.83 XXXX 1(.83 XKXX
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CASE II GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 722. 723. 724. 725.
INTERVAL 1.OOHR 1.OOHR 1.0OHR 1.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
0.000 9.86 0.25 9.86 0.25 9.86 0.25 9.86 0.25

-0.125 9.12 0.00 9,13 0.01 9.13 0.01 9.12 0.00
-0.250 9.45 -0.01 9.45 -O.Ol 9.44 -0.02 9.44 -0.02
-C.500 10,81 -O.Cl 10.80 -0.02 10.79 -0.03 10.79 -0.03
-I.000 12.43 -0.01 12.44 0.00 12.44 0.00 12.44 0.00
-2.000 15.77 -0.04 15.78 -0.03 15.78 -0.03 15.77 -0.04

WIND SPEED (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
8 10.09 3.75 10.09 3.75 10.08 3.74 10.08 3.74
2 5.10 4.56 5.10 4.56 5.10 4.56 5.10 4.56

SURFACE ENERGY TERMS (LY/SEC)X1O00

PARAMETER GPAC DIFF GPAC DIFF GPAC 0IFF GPAC DIFF
S(D) 0.00 0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00
R(N) -1.80 XXXX -1.81 XXXX -1.81 XXXX -1.81 XXXX
Q(CO) -3.34 XXXX -3.30 XXXX -3.34 XXXX -3.34 XXXX
Q(EtO) 1.08 XXXX 1.07 XXXX 1.08 XXXX 1.*7 XXXX
Q(SO) 0.44 XXXX 0.44 XXXX 0.44 xXXX 0.44 XXXX

SURFACE SHEAR STRESS (DYNES/CM SQ)XIO

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
TAU 48,08 XXXX 48.08 XXXX 48.08 XXXX 48.06 XKXX

INTEGRATED EVAPOTRANSPIRATION (GM/CM SQ)X100

PARAMETER GPAC DIFF GPAC DIFF GPAC I)IFF GPAC DIFF
E 0.60 XXXX 0.50 XXXX 0.60 XXXX 0.60 XXXX
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ROOT MEAN SQUARES OF THE DIFFERENCES 8ETvWEEN
THE PREDICTED AND OBSERVED ATMOSPHERIC COLUMNS 0

CASE [1 12.00 HOUR

TAPE U V T(ATR) E T(SOIL)
NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 7.32 7.16 17.56 6.39 12.21
PERSIST DIFF 7.02 6.98 3.31 2.99 1.59
GPAC DIFF 678. 1.62 9.10 4.29 7.32 0.94
GPAC DIFF 679. 1.61 8.84 4.30 7.40 0.96
GPAC DIFF 680. 1.56 8.47 4.25 7.47 0.96
GPAC DIFF 631. 1.54 8.34 4.23 7 .4 9  0.97
GPAC DIFF 682. 1.54 8.24 4.21 7.50 0.97
GPAC DIFF 633. 1.53 8.15 4.19 7.51 0.97
GPAC DIFF 684: 1.52 8.08 4:18 7.51 0:97
GPAC DIFF 685. 1.53 8.03 4.15 7.51 0.97
GPAC DIF0 6b6. 1.53 7.93 4.15 7.91 0.97

CASE II 6.00 HOUR

TAPE U V T(AIR) F TISOIL)
MO. (M/SEC) (M/SEC) (DEG C) (41B) (WEG C)

RMS MAGNITUDE 10,31 6.32 14.75 8.90 11.52
PERSIST DIFF 4.12 8.21 C'.89 1.35 0.19
GPAC DIFF 691. 5.27 3.36 1.45 2.81 0.01
GPAC DIFF 692. 5.19 3.72 1.43 2.89 0.07
GPAC DIFF 693. 5.18 4.02 1.39 ?.98 0.09
GPAC D0FF 694. 5.1q 4.08 1.38 3.01 0.09
GPAC 0IFF 695. 5.20 4.11 1.37 3.03 0.09
GPAC 0IFF 696. 5.21 4.12 1.35 3.04 0.09
GPAC DIFF 697. 5.22 4.13 1.34 3.06 11
GPAC 0)IFF 698. 5.23 4.14 1.34 3.*(7 0.1l(
GPAC )IFF 6)9. 5.25 4.14 1.31 3.08 0.11)
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ROOT MEAN SQUARES OF THE DIFFERENCES BETWEEN
THE PREDICTED AND OBSERVED ATMOSPHERIC COLUMNS

CASE 11 2.00 HOUR

TAPE U V T(AIRI E T(SOIL)
NO. (M/SEC) (M/SEC) (DE(; C) (MB) (DEG C)

RMS MAGNITUDE 10.99 99,97 13.81 9.17 11.47
PERSIST DIFF 2.47 3.89 0.81 0.45 0.09
GPAC DIFF 704. 2.50 3,13 1.33 1.67 0.17
GPAC DIFF 705. 2.36 3.18 1.33 1.68 0.17
GPAC DIFF 706. 2.30 3.26 1.31 1.70 0.17
GPAC IFF 707. 2.33 3.29 1.31 1.70 0.17
GPAC DIFF 708. 2.36 3.31 1.30 1.71 0.17
GPAC DIFF 709. ?.41 3.32 1.2q 1.72 0.17
GPAC DIFF 710. 2.45 3.33 1.2c' 1.73 0.17
GPAC DIFF 711. 2.50 3.34 1.29 1.73 0.17
GPAC DIFF 712. 2.58 3.34 1.28 1.73 0.18

CASE I I I.0 0 HnuR

TAPE U V T(AIR) E I(SOIL)
N' 0. (M/SFC) (M/SECI) (DEG Cl (MR) (DEG C)

RMS MAGNITUDE 11.90 11.22 14.33 9.25 11.45
PERSIST DIFF 1.54 2.37 C.28 0.22 2 *n5
GPAC DIFF 717. 2..81 2.21 C.70 1.18 0.10
GPAC 011FF 718. 2.76 2.11 0.61) 1.20 0.10
GPAC DIFF 719. 2.73 2.3 f 0.6,) 1.19 0.10
GPAC 0IFF 720. 2.73 2.41 (1.6(; 1.19 0.110
GPAC 0 1FF 721. 2. 74 2.It3 0.6c, 1.19 i.I)
GPAC D0FF 722. 2.76 2.45 0. 68 1.20 0.10
GPAC D0IFF 723. 2.78 2.47 0. (o 1.20 ". I)
GPAC 0IIFF 724. 2.81 2.48 0. oA 1.20 1 10
CPAC DIFF 7?5. 2. 8( 2.51 c.6e 1.21 0.10
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CASE III TAPE LOG

TAPE FCST SM KM8 SCG ADV GEO REMARKS
NO. INT 08

730. 12&00 A V A N 0
731. 12,00 A V A N I GEO=O.20
732. 12.00 A V A N I GEO=0.40
733, 12.00 A V A N I GEO=0.60
734. 12.00 A V A N I GEO=0.80
735. L2.00 A V A N I GFn=i.Oo
736, 6.00 A V A N 0
737. 6.00 A V A N I GEO=0.20
738. 6.00 A V A N I GEO=0.40
739. 6.00 A V A N I GEO=0.60
740. 6.00 A V A N I GEO=0.80
741. 6.00 A V A N I GEO=1.00
742. 2.00 A V A N 0
743. 2.00 A V A N I GEO=0.20
744, 2.00 A V A N I GE1=0.40
715. 2.00 A V A N I GEO=0.60
746. 2.00 A V A N I GFO=0.80
747. 2.00 A V A N I (;Fo=:I,0
748. 1.00 A V A N 0
749. 1.00 A V A N I GEO=0.20
750. 1.00 A V A N I GEO=0.40
751. 1.00 A V A N I GEO=0.60
752. 1.00 A V A N I GEO=0.80
753o %.00 A V A N I GE0= .nO
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CASE III INITIAL CONDITIONS - OOOOL 4 APRIL 1962

(PAGE I OF 2 PAGES)

SOIL PARAMETERS

LEVEL TEMP
(M) (DEG C)

3
0.000 13.36 LAMBDA = 0.59 CAL/CM DEG

2
-0.125 13.44 MU/LAMBDA = 0.0037 CM /SEC

112 2 4 2
-0.250 13.29 (MU X LAMBDA) = 0.036 CAL /CM DEG SEC

-0.500 13.55 Z(O) = 2.0 CM
2

-1.000 14.23 S(O) = O.OOn4 CAL/CM SEC MS

2
-2.000 19.52 G = 3500 CM SEC DEG/CAL

RADIATION PARAMETERS

LOCAL TIME = o000 TURBIDITY = 0.40

DELTA = 5.40 DEG PSI = n.998
5

R X 10 = 2.31 DEG C/SEC F(C)= 0.10

CLOUD CLASS= 4 ALREDO = 0.25

E'(8) 8.61 MB M = 1.000

-1/2
EPSILON = C.950 N = 0.0000 MB

PHI = 32.5 DEG H = -180.0 DEG

HORIZONTAL GRADIENTS

LEVEL DE/DX DE/DY OT/DX OT/DY
(M) (MU/100-KM) (0iG C/100-KM)

200 -0.73 -C.85 -0.6)0 -0.Or

600 -0.71 -0.65 -0.55 -0.16

1000 -0.6c -0.45 -0.49 -0.27
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CASE III INITIAL CONDITIONS - OOOOL 4 APRIL 1962
(PAGE 2 OF 2 PAGES)

LEVEL WIND COMPONENTS TEMPERATURE VAPOR PRFSSURE
(M) U (M/SEC) V (DEG C) (MB)

1000 0.8 3 14.50 8.70 7.60
900 0.39 14.99 9.32 7.77
800 -0.10 15.47 9.95 7.q3
700 -0.55 15.95 10.55 8.09
600 -1.02 16.42 11.19 8.26
500 -1.50 16.91 11.80 8.37
400 -1.75 17.30 12.41 8.00
300 -1.87 16.32 12.79 7.63
200 -1.78 14.20 13.49 7.92
100 -1,52 11.20 14.20 8.28

32 -1.00 7.98 14.64 8.53
8 -0.45 4.90 14.71 8.61

AUVECTION TERMS
-1 5

(SEC X 10

LEVEL ALPHA(I) BETA(i) ALPHA(2) BETA(2)
(M)

200 -0o91 -2.60 O.56 -0.81

600 -0.89 -2.93 0.52 -1.15

1000 -0.87 -3.26 0.47 -1.48

SURFACE CONTOUR GRADIENTS

PREDICTION AZIMUTH MAGNITUDE
INTERVAL (DEG FRCM NORTH) (FT/100-KM)

(IuR)

0 93.60 48.39

1 98.30 46.57

2 97,90 46,40

6 94.40 47.18

12 90.70 47.78
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CASE III COMPARISON DATA FROM DALLAS ( I HOUR

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (MISEC) V (DEG C) (MB)

GEO 2.55 17.52
1000 1.76 13.57 8.30 7.96
900 1.40 13.85 8.78 8.12
800 1.00 14.14 9.27 8.28
700 0.59 14.44 9.75 8.44
60C 0.02 !4.73 10.25 8.60
500 -0.64 15.02 10.74 8.70
400 -1.40 15.15 11,00 8.24
300 -2.29 14.58 11.55 7.78
200 -2.90 13.22 12.42 8.09
100 -2.71 11.00 13.26 8.47

32 -1.87 7.85 13.75 8.74
8 -0.90 4.75 13.92 8.83
2 XXXX XXXX 13.95 8,85

0 XXXX XXXX XXxX XXX×

SOIL TEMPERATURE (DEG C) WIND SPEFD (M/SEC)

C.000 13.18 8 4.82
-0.125 13.43 2 2.82

-C.250 13.31
-0.500 13.56 SURFACE SHFAR STRESS
-1.000 14.23 (DYNFS/CM SO.)XIO
-2.000 15.52 TAU= XXXX

SURFACE ENFRGY TERMS (LY/SFC)XIOOO,

S(D)= 0.00 Q(Eo)= XXXX
R(N)= XXXX Q(S,O)= XXXX
Q(CO)= xXXx

INTEGRATED EVAPOTRANSPIRATION ((;M/CP SQ.)XIOO

E= XXXX
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CASE III COMPARISON CATA FROM DALLAS ( 2 HOUR

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SEC) V (DEG C) (MB)

GEO 2.44 17.52
1000 2.49 13.98 8.45 8.32
900 2.02 14.48 8.95 6*48
800 1.60 14.98 9.45 8.63
700 1.13 15.50 9.97 8.79
600 0.70 16.00 10.48 8.94
500 0.21 16.51 10.99 9.03
400 -0.45 16.83 11.10 8.48
300 -1.39 15.37 11.00 7.92
200 -1.9q 13.50 11.76 8.25
100 -2.01 11.20 12.60 8.66

32 -1.50 7.95 13.15 8.95
8 -0.75 4.10 13.32 9.05
2 XXXX XXXX 13.35 9.07
0 XXXX KXXX xxxx xxxx

SOIL TEMPERATURE (DEG C) WIND SPEED (M/SEC)

C.000 13.02 8 4.17
-0. 125 1 3.35 2 2.04
-C.250 13.32
-0.500 13.57 SURFACE SHFAR STRESS
-1.000 14.22 (DYN'FS/CM SQ.)XlO
-2.000 15.52 TA(J= XXXX

SURFACE ENERGY TERPS (LY/SFC)X1000

S(D)= 0.00 Q(F,O)= XXXX
R(N)= XXXX Q(S,O)- xxxx
0(C,0)= XXXX

INTEGRATFO EVAPOTRAlNSPIRATION (GM/CM SQ.)X100

E= XXXX
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F

CASE III COMPARISON DATA FROM DALLAS ( 6 HOUR

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SEC) V (DEG C) (MB)

GEO 1.39 07.98
1000 5.48 12.59 8.54 9.76
900 5.06 13.03 9.00 9.90
800 4.63 13.50 9.48 10.oi4
700 4.22 13.99 9.95 10.18
60C 3.81 14.48 10.44 10.31
500 3.30 14.95 10.90 10.35
400 2.20 15o40 10.85 9.43
300 -1.31 14.70 10.04 8.50
200 -4.48 12.01 ic.30 8.90
100 -4.70 8.71 10.65 9.42

32 -3.75 5.37 10.50 9.78
8 -2.30 3.00 10.49 9.91
2 XXXX XXXX 10.49 9.94
0 XXXX XXXX XXXX XXXX

SOIL TEMPERATURE (DEG C) WIND SPFEO (M/SEC)

0.0J00 12.13 8 3.78
-0.125 13.08 2 1.22
-C.250 13.32
-C.500 13.60 SURFACE SHEAR STRESS
-1.000 14.22 (DYNES/Cm "O.)X1')
-2.000 15.52 TAU= XXXX

SUPFACE, FNERGY TERMS (LY/SEC)XIOOn

S(D)=0.00 Q (E,0) = xxxx
R(N)= XXXX Q(So)= xxXX
O(C,O)= XXXX

INTEGRAT~f) FVAPOTRANSPIRATIOi G;P/c/M SQ.)XI010

E= XXXX
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CASE III COMPARISON DATA FROM CALLAS (12 HOUR

WIND COMPONENTS TEMPERATURE VAPOR PRESSUPE
U (M/SEC) V (DEG C) (MB)

GEO 0.23 18.21
1000 -0.21 9.83 7.59 9.60
900 -1.20 9.30 7.93 9.88
800 -2.19 8.79 F.29 10.16
700 -3.14 8.26 8.64 10.44
600 -4.11 7.70 8.98 10.72
500 -5.00 7.26 9.3sO 10.94
400 --9.51 6.75 9.85 10.69
300 -5.69 6.20 10.71 9.98
200 -R.70 5.47 11.64 10.36
100 -5.5l 4.17 12.50 10.94

32 -4.39 2.60 13.03 11.34
8 -3.10 1.30 13.23 11.49
2 XXXX XXXX 13,27 11.52
0 XXXX XXXX XXXX xxxx

SCIL TEMPERATURE (DEC C) WIN` SPFFU (P•/SEC)

C.000 13.45 8 3.36
-0.125 12.go 2 1.L7
-C.250 13.19
-0.500 13.58 SURJFACE SHEAR STRFS
-1.000 14.21 (flYNtS/CM SO. )XIO
-2.000 15.52 IAtl = XXXX

SURFACE ENFRGY TFRNIS (LY/SEC)Xl(00

S(D)= 1.80 Q([#,,)= XYXX
R(N)= XXXX Q(S 1 O)= XY XX
Q(C,O)= XXXX

INTEGRATF0 EVAPOTRANS SPIRATION (GM/CM SQ.)XIOr

XXXX
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CASE III GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 29094 27599 26894 26474
TAPE NO. 730. 731. 732. 733.
INTERVAL 12.00HR 12.OOHR 12.00HR 12.OOHR

U COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO 0.24 O.O 0.24 O.OC 0.24 0.00 0.24 0.-1

1000 -12.66 -12.45 -8.46 -8.25 -6.22 -6.01 -4.86 -4.65
900 -12.30 -11.10 -10.28 -9.08 -9.22 -8.02 -8.57 -7.37
800 -11.97 -9.78 -10.55 -8.36 -9.79 -7.60 -9.33 -7.14
700 -11.66 -8.52 -10.54 -7.40 -9.93 -6.79 -9.56 -6.42
600 -11.37 -7.26 -10.42 -6.31 -9.89 -5.78 -9.58 -5.47
500 -11.06 -6.06 -10.23 -5.23 -9.77 -4.77 -9.50 -4.50
400 -10.76 -5.25 -9.99 -4.48 -9.60 -4.09 -9.36 -3.85
300 -10.37 -4.68 -9.67 -3.98 -9.33 -3.64 -9.12 -3.43
200 -9.86 -4.16 -9.24 -3.54 -8.93 -3.23 -8.73 -3.03
100 -9.06 -3.55 -8.52 -3.01 -8.25 -2.74 -8.08 -2.57

32 -7.84 -3.45 -7.39 -3.00 -7.16 -2.77 -7.02 -2.63
8 -6.38 -3.27 -6.02 -2.92 -5.83 -2.73 -5.72 -2.62

V COMPONENT (M/SFC)

LEVEL(M) GPAC DIFF GPAC D)IFF GPAC DIFF GPAC DIFF
GEO 18.20 -0.01 18.20 -0.01 18.20 -0.01 18.20 -0.01

1000 27.88 18.05 23.59 13.76 21.72 11.89 20.76 10.93
900 25.46 16.16 23.16 13.86 22.13 12.82 21.57 12.27
800 24.12 15.33 22.36 13.57 21.55 12.76 21.11 12.3,.
700 23,.11 14.85 21.61 13.35 20.91 12.65 20.52 12.26
600 22.25 14.55 20.90 13.20 20.26 12.56 19.91 12.21
500 21.45 14.19 20.21 12.95 19.63 12.37 19.31, 12.05
400 20.63 11.88 19.49 12.74 18.c)5 12.20 18.65 11.90
300 19.76 13.56 18.69 12.49 18.19 11.99 17.91 11.71
200 18.67 13.20 17.69 12.22 17.22 11.75 16.96 11.49
100 17.11 12.94 16.23 12.06 15.81 11.64 15.58 11.41

3? ý -.;76 12. 16 14.01 11.41 13.65 11.05 13.45 10.55
1. 1!,,98 1).66 11. 38 10.07 11.09 9.79 10.9? 9.62
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CASE III GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 730. 731. 732. 733.

INTERVAL 12.0OHR 12.OOHR 12.OOHR 12.0OHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 11.54 3.95 11.74 4.15 11.85 4.26 11.93 4.34
900 11.53 3.60 11.71 3.78 11.81 3.88 11.90 3.97
c00 11.49 3*20 11.67 3.38 11.77 3.48 11.83 3.54
700 11.51 2.87 1,1.67 3.03 11.76 3.12 11.82 3.18
600 11.48 2.50 11.65 2.67 11.74 2.76 11.79 2.81
500 11.51 2.12 11.66 2.27 11.76 2.37 11.81 2.42
400( 11.52 1.67 11.67 1.82 11.76 1.91 11.82 1.97

S300( 1I .53 0 ,82 11.69 0.98 11*79 1.08 11*83 1.12

20o 11.54 -0.10 11.71 0.07 11.78 0.14 £1.84 0.20
l00 11.59 -0.91 11.75 -0.75 11.85 -0.65 11.91 -0.59

11.61 -1.42 11.76 -1.27 11.84 -1.19 11.90 -1.13
8 11.73 -1,50 11.91 -1.32 11.99 -1.24 12.04 -1.19
2 11.79 -1.48 11.96 -1.31 12.04 -1.23 12.10 -1.17
0 12.02 XXX;\' 12.19 XXXX 12.28 XXXX 12.34 XXXX

VAPOR PRESSURE (MR)

LEVEL(M) GPAC I0FF GPAC D0FF GPAC DIFF GPAC DIFF
1000 10.59 0.99 10.77 1.17 10.89 1.29 10.96 1.36
(,YOO 10.79 0.91 10.94 1.06 11.05 1.17 11.11 1.23
800 10.92 0.76 11.09 0.93 11.18 1.02 11.25 1.19
710 11.09 0.65 L1,.25 0.81 11.35 0.91 11.42 0.98
6o0 11.22 0.50 11.38 0.66 11.47 0.79 11.53 0.81

11.39 0,.45 11.53 0.59 11.63 0.69 11.69 0.75
11.51 0.112 11.66 0.97 11.75 1.06 11.82 1.13
11.66 I ,168 11. 83 1.85 11.91 1.93 11.99 2.01
11.71) 1.43 11.95 1.59 12.04 1.6,9 12.09 1.73
11.93 0,99 12.09 1.15 12.19 1.25 12.25 1.31
"12.05 o.71 12.22 0.88 12.31 0.97 12.38 1.04

8 12.13 0.,164 12.29 0.80 12.39 0.90 12.45 0.96
2 12.17 0,,5 1.) 1 11 0.81 12.41 0.89 12.48 0.96
0 12.31 XXXX 12.48 XXXX 12.50 XXXX 12.63 XXXX
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CASE 11 GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 730. 731. 732. 733.

INTERVAL 12.o00HR 12.OOHR 12.OcHR 12.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
CO000 12.07 -1.38 12.15 -1.30 12.21 -1.24 12.23 -1.22

-0.125 12.76 -0o14 12.78 -0.12 12.78 -0.12 12.79 -0.11
-0o250 13.26 0.07 13.27 0.08 13.27 0.08 13.26 0.17
--0.500 13.59 0.01 13.59 0.01 13.60 0.02 13.60 0.02
-•.000 14.23 0.02 14ý,24 0.03 14.23 0.02 14.23 0.02
-2.000 15.51 -0.0J. 15.51 -0.01 15.51 -0.01 15.51 -0.01

WIND SPEED (M/SEC)

LEVE!.(M) GPAC 0IFF GPAC DJFF GPAC DIFF GPAC DIFF
8 13.,58 10.22 12.87 9.51 12.53 9.17 12.34 8.98
2 10.90 9.73 10o•1 9.24 10.17 9.00 10.03 8.86

SURFACE ENERGY TERMS (LY/SEC)XIOOO

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
S(D) 1.93 0.13 1.92 0.13 1.90 0.10 1.92 0.13
R (N 1.36 XXXX 1.36 XXXX 1.36 XXXX 1.36 XXXX
Q',C90 0.65 XXXX 0.63 XXXX 0.63 XXXX 0.61 XXXX
Q{I70) 0.72 XXXX 0.71 xxxx 0.70 xxxx 0.71 xxxx
Q(Sq0) -0001 XXXX 0001 XXXX 0.03 xxxx 0.04 xxxx

SURFACE SHEAR STRESS (DYNES/CM SQ)X1O

PARAMETER GPAC DIFF GPAC DIFF GPAC OIFF GPAC DIFF
TAU 90o20 XXXX 81.08 XXXX 76.66 XXXX 74.48 XXXX

INTEGRATED EVAPOTRANSPIRATION tGM/CM SQ)XieO

PARAMETER GPAC 01I-l GPAC 0IFF GPAC DIFF GPAC 0IFF
E 7.20 1)') k 7.10 XXXX 7.10 XXXX 7.10 XXXX
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CASE III GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 26194 26009 24829 24484
TAPE NO. 734. 735. 736. 737.INTERVAL 12.00HR 12.00HR 6.O0HR 6.OOHR

U COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF CPAC DIFF
GEO 0.24 0.01 0.24 0.01 1.39 -0.00 1.39 -0.00

1000 -3.97 -3.76 -3.33 -3.12 -10.02 -15.50 -6.43 -11.91
900 -8.14 -6.94 -7.84 -6.64 -10.07 -15.13 -8.53 -13.59
800 -9.03 -60.84 -8.82 -6.63 -9.97 -14.60 -8.95 -13.58
700 -9.32 -6.18 -9,15 -6.01 -9.82 -14.04 -9.03 -13.25
600 -9,38 -5.27 -9.24 -5.13 -9.64 -13.45 -8.99 -12.80
500 -9.32 -- 4o 32 -9.19 -4.19 -9.45 -12.75 -8.88 -12.18
400 -9,20 -3.69 --9.08 -3.57 -9.23 -11.43 -8.74 -10.94
300 --. 9"7 -3,28 -- [.o86 -31,]7 -8.93 -7.62 -8.49 -7.18
200 -8o,60 -2.90 -0.o51 -2.81 -8.53 -4.05 -8.14 -3.66
100 -7.96 -2.45 -o88 -2.37 -7.87 -3.17 -7.53 -2.83

6, --. 92 -2,53 6.85 -2o.,6 -6.82 -3.07 -6.54 -2.79
8 -5.64 -2. 54 -S5 59 -2°69 -5.55 -3.25 -5.32 -3.02

V COMPONENT PI/SEC)

LEVEL(M) GPAC DIFF GPAC DUFF GPAC DIFF GPAC DIFF
GC7:0 18o20 -0.01 lCo?(' -0o0, 17.96 -0.02 17.96 -0.01

1000 20o18 10o35 I"co,8k 9,,90 23.21 10.62 21.42 8.83
930 21.o23 11.93 21,00 ii.'(Q 21.52 81.49 20.89 7.86
EOO 20o04 12.05 2, (1 '6 1) c V 20.51 7.01 20.15 6.65
700 ?0,2 P I ? 02 2 2(, ;k" I I' 19,72 5.73 19.47 5.48
600 '19,170 1?.- 00 3. I" 1,0s 19.04 4056 18o83 4.35
500 19 .11 11.I5 1 V, YI 1t;'l 18.39 3.44 18.23 3.28400 18'o:6 i1.. 71 1 7o '; 11.58 17.72 2.32 17. 5 B 2.18
300 17o73 i1 53 17.61( 1L.41 16.99 2.29 16,87 2.17
200 16.8O0 I l, 33 )6,,68 11,,1. 16408 4.07 15o(7 3.96I00 15.1"2 11 215 15.32 11. 15 14.75 6.04 14.65 5.94

32 32 0 -72 13,,21, 10.64 12.73 7.36 12.65 7.28
8 [oY)? , 52 10.70 9,40 10.33 7. 13 10,.2b 7.?6

79)



CASE III GPAC OUTPUT DATA

AIR TEMPERATURE ANO VAPOR PRESSURE

TAPE NO. 734.. 735. 736. 737.
INTERVAL 12. 001IR 12.00HR 6.OOHR 6.OOHR

AIR TEMPERATURE (DfG C)

LEVELHM) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 11.98 4.39 12.02 4.43 11.69 3.15 11.79 3.25
900 11.92 3.99 11.96 4.03 11.59 ?.59 11.66 2.66
800 11.07 3.58 11.90 3.61 11.52 2.04 11.57 2.09
700 11.086 3.22 1.o91 3.27 11o49 1.54 11.53 1.58
600 11084 2,, 86 11.87 2.V9 11.42 0.98 11.47 1.03
500 11,811' 2.47 11.00 2. 1 11.42 0.52 11.45 0.55
401 1iot6 ?0 k I,.90 2. C5 11.38 0.53 11.43 0.58
300 'L.8 V JO Ilo0 1. ?0 11.35 1.31 11.41 1.37
2 200 % 1 1 0C.,0 1i191 0.27 11.3? 1.02 11.35 11 0
100 1I1,,); -0,97 11.90 -0, 160 11.20 0.64 11.33 0.6)8

.32 11,9- -- ' qo9 1t,97 -- 1.06 11,,111 0.68 11.23 0.7,3
8 12,07 -1,16 1. ' t -lol2? 1. ,. jo r To7 11.22 0.7:;
2 2,, 1 - 14 1 2' ? -' 1, t 0 11.11 0.62 11.14 0.6
0 12 3 1:?x, ?,41 )> 10 " It XXXX 10.92 X X , ',

VAPOP PRESSIWF (•M1)

LEVEL(M) GPAC DIFF GPAC DiI'F GPAC DIFF GPAC D1FI-
1000 11.01 1,41 1t. 06 1'..6 9121 -0. s 9.31 -0.1,',
900 11.15 1,,27 1 1,19 1 1. 9o,19) - '.51 9.47 -0.-: 3
800 11.28 1, 12 11.,,3 10 7 4,,3 -0 51 .. 9 -O,,''
700 11.45 ) 1.01 ll,:") l. ( 0.71 -0,.4,7 C.75 -0,113
600 1). q7 0,.85 . -I&.L 0.,;9 C.It1 -.0.50 9.8h -0.45
500 11,,73 0.79 11.17 0. Es 3 o( o),; -t.f-. 40 10.01 - 0, 'A4
400 11,85 1016 1.tC(") 1.21 10.08t 0.65 10.13 0, 7Tr
300 12,02 2oq4 12.04 2.06 10 121 1,71 10.26 1, 7b
200 12,J.3 1.77 12.17 1.I1 10.3i 1.43 10.37 1.47
I8,0 120?9 1 ,35 12,32 1., 38 10 o,,40 1.07 10.o2 l1 10

32 12.41 1.07 12.45 1011 10"0• O.82 10.64 0,86
8 I)A ,c I . 00 12.53 1.04 10.6q P.778 10.72 0o81
2 12,'3 1.lo 12,,57 1.05 10,76 o0p2 10. 7') 0,85
0 12.69 XXXX 12.73 XXXX 10.04 XXXX 10,,7 ,'), Xx
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CASE III GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 734. 735. 736. 737.

INTERVAL 12.00HR 12.OOHR 6.00HR 6.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC 0IFF GPAC DIFF GPAC DIFF GPAC DIFF
0.000 12.24 -1-21 12.,27 -1.18 11.90 -0.23 11.90 -0.23

-0.125 12.81 -0.09 12.80 -0.10 13.05 -0.03 13.05 -0.03
-0.250 13.29 0.10 13,.27 0oO8 13.35 0.03 13.34 0.02
-0.500 13.61 0.03 13.59 0001 13.57 -0.03 13.57 -0.03

-1.000 14.23 0.02 14.24 0.03 14.23 0.01 i4.23 0.01
-2.000 15951 -0.01 15..51 -0.01 15.50 -0.02 15.51 -0.01

WIND SPEED (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
8 12.21 8.85 12.12 8.76 11.73 7.95 11.57 7.79
2 9.94 8.77 9.88 8.71 8.60 7.38 8.47 7.25

SURFACE ENERG\' TERMS (LY/SEC)X1O00

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC D0FF
S(D) 1.92 0.13 1.93 0.13 0.00 0.00 0.00 0.30
R(N,) '36 XXXX 1.36 XXXX 0.00 XXXX 0.00 XXXX
O(C20) 0.61 XXXX 0.61 XXXX -0,56 XXXX -0.56 XXXX
Q(1:20) 0o7C XXXX 0.70 XXXX 0.84 XXXX 0.83 XXXX
0(WSO) 004t KXXX 0.05 XXXX -0.28 XXXX -0.27 XXXX

SLIRFACF SHEAR STRFSS tDYNES/CM SQ)XlO

PARAMETER GPAC 0IFF GPAC DIFF (PAC 0IFF GPAC DIFF
TAU 72.94, XXXX 71.88 XXXX 66.76 XXXX 64.92 XXXX

INTEGRATF{) FVAPOTRANSPIRATION (GM/C' SQ)XIOO

PARAMETER GPAC 01FF GPAC 0IFF GPAC 0IFF GPAC DIFF

E{ 7 0 X YXX 7, i. XXXX 4.30 XXKX 4.30 XXXX

1*
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CASE III GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 24274 24134 24039 23964
TAPE NO. 738. 739. 740. 741.
INTERVAL 6.OOHR 6.OOHR 6.OOHR 6.OOHR

U COMPUNFNT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO 1.39 -O.CO 1.39 -0.00 1.39 -0.00 1.39 -0.00

tO00 -4.49 -9.97 -3.31 -8.79 -2.51 -7.99 -1.94 -7.42
900 -7.68 -12,74 -7.16 -12.22 -6.8C -11.86 -6.54 -11.60
800 -8.36 -12.99 -8.01 -12.64 -7.76 -12.39 -7.59 -12.22
700 -8.58 -12.8C -8.30 -12.52 -8.11 -12.33 -7.97 -12.19
600 -8.62 -12.43 -8.19 -12.20 -8.23 -12.04 -8.11 -11.92
500 -8,56 -11.86 -8.36 -11.66 -8.22 -11.52 -8.12 -11.42
400 -8.45 -10.65 -8.28 -10.48 -8.15 -10.35 -8.06 -10.26
300 -8.24 -6.93 -8.08 -6.77 -7.97 -6.66 -7.89 -6.58
200 -7.91 -3.44 -7.77 -3.29 -7.67 -3.19 -7.55 -3.07
100 -7.33 -,".63 -7.20 -2.51 -7.11 -2.41 -7.09 -2.35

32 -6.38 -2.63 -6.27 -2.52 -6.19 -2.44 -6.14 -2.39
8 -5.19 -2.89 -5.11 -2.81 -5.05 -2.75 -5.01 -2.71

V COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO 17.96 -0.01 17.96 -0.01 17.96 -0.01 17.97 -0.01

1000 20.45 7f.86 19.88 7,28 19.50 6.91 19.25 6.66
900 20.53 7.50 20.30 7.27 20.15 7.12 20.04 7.01
800 19.91 (6,3 19. 711 6°?8 19.69 6. 1) 19.61 6.11
700 19.3) 5. 3? 19020 5.21 19.13 '. 14 19.07 5.08
600 1 8.71 4.23 18-62 4,14 1A. 56 4.08 18.51 4.03
500 18.11 ;3. 10 18004 3.09 17.96 3.03 17.)5 3.00
400 17.o41, ?. 08 17o 4? 2.02 17.37 1 . 97 17.33 1.93
300 6o778 ?.08 16.72 2.02 16.68 1.9P 16.65 1.95
200 15o89 3.88 15.84 3.83 15.80 3.79 15.77 3.76
100 14.59 5,?18 14,,54 5.83 14.51 5.880 14.48 5.77

32 12,59 7,"2( 12.56 7.19 12.53 7.16 12.50 7.13
8 10o22 7,22 10o k9 7,19 10.17 7.17 10.15 7.15
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CASE lIT GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURF

TAPE NO. 738. 739. 740. 741.

INTERVAL 6.OOHR 6.OOHR 6. 0 0HR 6.OOHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC 01IFF GPAC DIFF
1000 11.84 3.30 11.87 3.33 11.90 3.36 11.91 3.37
900 11.72 2.72 11.74 2.74 11.77 2.77 11.79 2.79
800 11.61 2.13 11.64 2.16 11.65 2.17 11.67 2.19
700 11.57 1.62 11.59 1.64 11.61 1.66 11.61 1.66
600 11.51 1.07 11.52 1.08 11.54 1.10 11.55 1.11
500 11.49 0.59 11.51 0.61 11.53 0.63 11.53 0.63
400 11.45 0.60 11.47 0.62 11.49 0.64 11.51 0.66
300 11.43 1.39 11.44 1.40 11.46 1.42 11.47 1.43
200 11.38 I.C8 11.41 1.11 11.42 1.12 11.43 1.13
100 11.36 0.71 11.39 0.74 11.39 (N.74 11.41 0.76

32 11.25 0.75 11.27 0.77 11.29 0.74 11.29 0.79
8 11.20 0.71 11.26 0.77 11.29 0.80 11.29 0.80
2 11.13 0.64 11.18 0.69 11.20 0.71 11.21 0.72
0 10095 XXXX 10.96 XXXX [('.97 XXXX 10.98 XXXX

VAPOR PRPSSURE (Nilb)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 9.39 -0.37 9.43 -0.33 9.47 -0.?9 9.48 -0.28
900 9.53 -0.37 9.57 -0.33 9.61 -0.29 9.61 -0.29
800 9.6%m -0.38 9.69 -0.35 9.71 -0.33 9.72 -n.32
700 9.81 -0.37 9.84 -0.34 9.86 -0.32 9.87 -0.31
600 9,91 -0.40 9.94 -('.37 9.96 -0.35 9.S7 -0.34
500 10.05 -0.30 10.09 -0.26 10.01 -0.34 10.11 -0.24
400 10.17 0.74 10.19 0.76 10.23 0.80 10.23 P.6O
30f) 10.31 1. 81 10.34 1.84 1G.36 1.86 10.39 1.89
200 10.42 1.52 10.45 1 .c5 10.47 1.57 10.48 1.68
100 10.56 1.14 10.59 1.17 10.61 l.19 l1.02 1.?0

32 10.68 0.90 10,72 r'.94 10.73 0.95 10.74 0.96
8 10.79 (. 9 8 10.79 0.,18 1 .81 0.90 10.82 0.91
2 ()O.85 0.91 1 .o,8 6 0.92 1 t.6W (0.94 10.89 ".95
0 11.02 XXYX 11.0') XXXX 1}.ne-, XXXx l1.09 XXXX
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ý;ASE III GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 7 34. 71q. 740. 741.
INTERVAL 6.00HR 6.0OHR 6.0O-tR 6*OOHR

SOIL TEMPERATURE IDEG C.)

LEVEL(M) GPAC D1FF GPAC 01FF GPAC 01FF GPAC DIFF
C-000 11.91 -0.22 11.91 -r.2? 11.91 -n.22 11.91 -0.2?

-0. 125 13.05 -0.03 13.05 -r.03 13.06 -n.02 13.06 -0.02
-0.250 13,35 0.0'3 13.14 0.0l2 13-15 0.01 13.34 0.0)2
-0.500 13.57 -n.C3i 13.57 -0.03 13,r,7 -0.03 1395A -0.0?
-1.000 14.29 ').03 14.23 0.n1 14.24 0.02 14.?24 0.02
-2-000 15.51 -0.01 15.51 -0.01 15.51 -0.01 15.51 -0.01

;4TNI SPFFIJ (M/SFC)

LEVELCM) GPAC O)11F GPINC 011-F (IPAC 01FF OPAC D1FF
8 11.47 7. 69 11l.4ý) 7.62 tI.36 7.58 11.32 7.54
2 8. 3 C 7.1? 8.33 7.11 b . 2) 7.17 9,27 7.) 5

SURFACL ITNERGY TERMS (LY/SFC)XiOOO

PARAMETFR CIPAC DI1FF GPAC n 1FF GpAC D oI F G'P AC 0)IF F
S(D) 0.00 0.00 0001 0.01 0.00 0.00 0.00 0.00
R(N) 0.00 xxxx 0.00 Kxxx 010p XX)Xx 0.00 xxxx
Q(C,0) -0055~ ~xxx -0.55 XXXX -0,55 XXXX -0.54 XXXX
Q( E,) 0.83 X.'Xx 0.113 XXXX 0.82 XXXX 0.92 XXXX
Q(sv0) -0.27 xxxx -0ý4'eh YXXX -0.26 XXXX -0.26 x~xx

SV,'ýFAC.E Shl-AR STPLSS (DYNES/CM SO)Xl0

PARAMETER GPAC D1FF GPAC D1FF GPAC. 01FF GPAC DIFF
TAki 63-80 XXXX 63.C8 XXXX 62,56 XXXX 62.16 XXXX

INTEGRATED FVAPOTRANSPIPATIOIN (GM/C.M SQ)XIOO

PARAMETER CPA(' D1FF (IPAC 01FF GPAC DIF-F GPAC 01FF
E 4 XXXx 4.10 XXXY 4.20 XXXX 4.30 XX~x
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CASE III GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 20054 20064 20074 20089
TAPE NO. 742. 743. 744. 745.INTERVAL 2.OOHR 2.00HR 2.00HR 2.00HR

U COMPONENT (M/SEC)

LEVEL(MJ GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFFGEO 2.66 0.23 2.66 0.23 2.66 (p.23 2.66 0.221000 -3.56 -6.05 -2,22 -4.71 -1.3n -3.79 -0.64 -3.13
900 -4.08 -6.10 -3.75 -5.77 -3.51 -5.53 -3.32 -5.35
800 -4.32 -5.93 -4o17 -5.77 -4.06 -5.66 -3.97 -5.57
700 -4.45 -5.59 -4.38 -5.51 -4.31 -5.44 -4.26 -5.39
600 -4.52 -5.22 -4.,7 -5.17 -4.43 -5.13 -4.40 -5.10500 -4.54 -4.79 -4.51 -4072 -4.48 -4.69) -4.46 -4.674')0 -4.55 -4. 10 -4.5? -4.07 -4.51 -4.06 -4.49 -4.04
300 -4.49 -3. 10 -4.47 -3.08 -4.46 -3.07 -4.45 -3.06
200 -4.36 -2.38 -4.35 -2.36 -4.33 -2.34 -4.33 -2.34100 -4.08 -2.07 -4.07 --2.n6 -4.06 -2.05 -4.05 -2.04

32 -3.58 -?.Cd -3.7 -2.07 -3.57 -2.n 7 -3.57 -2.07
8 -2.93 -2.18 -2.92 -2.17 -2.92 -ý.17 -2.92 -2.17

V COMPONENT (M/ShC)

LEVEL(M) GPAC 0IFF GPAC 01FF GPAC D!FF GPAC DIFF
GEO 17.51 -0.01 17.5, -0.01 17.51 -n.01 17.50 -0.321000 17.95 3.o 7 18,25 4.27 18.36 4.38 18.35 4.37
900 17.74 3.26 i7.93 3,45 18.04 3.56 18.10 3.62
e0o 17.34 2.36 17.1,6 2.48 17.54 2.56 17.5i ?.'7
700 16.91 1.41 16.99 1.49 17.05 1.5-5 17.09 1.59600 16.47 I.47 16.53 C.53 16.58 n.58 16.61 0.61
500 16.02 -),49 16.06 -0,45 16.09 -0.42 16.1? -0.39
410 15.5) -1. 13 15.54 -1.29 15.55o -1.27 15. 58 -1.25300 14.9? -0.45 14.95 -0.42 14. C)7 -0.40} 14.99 -0.,31,
200 14.10 0.66 14,18 0.o8 14.1 A n.69 14,2) 0.70100 13.01 1.81 13.03 1.83 13.04 1.84 13.04 1.q4

32 11.24 3.29 11.25 3.30 11.26 3.. 31 11.27 3.32
8 9.12 5.02 9.13 '5.03 Q..13 5.03 9.14 5.04
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CASE III GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 742. 743. 744. 745.

INTERVAL 2. OOIR 2.00HR 2.OOHR 2.OOHR

AIR TEMPEPATUPRE (ODG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC 0IFF
1000 10081 2.36 10.83 2.38 10.84 2.39 10.85 2.40
900 11.38 2.43 11.39 2.44 11.39 2.44 11.41 2.46
800 11055 2.10 11.56 2.11 11.56 2.11 11.57 2.12
700 I1°65 1.6b 11.66 1.69 11.66 1. 69 11.67 1.70
600 11.69 1.21 11.69 1,21 11.70 1.22 11.70 1.22
500 11.73 0.74 11.74 0.75 11.74 0.75 11.74 0.75
400 ll,,75 0.65 11.75 C.65 11.75 C. 65 11.76 0.66
300 11.75 0.75 11.75 0.75 11.75 0.75 11.75 0.75

200 11.71 -0.03 11.73 -0.03 11.73 -0.03 11.73 -0.03
100 11.71 -0).89 11.71 -0.89 11.71 -0.89 11.71 -O.39

32 11o57 -1.58 11.57 -1.58 11 57 -1.59 11.59 -1.56
8 11.53 -1.79 11.53 -1,79 11.54 -1.78 11.54 -1.78
2 113•38 -1.97 11.38 -1.97 11.38 -1.97 11.39 -1.,)6
0 11.03 XXX 11,34 XXXX 11.03 XXXX 11.04 XXXX

VAPOR PRESSURE (M4)

LEVEL(M) GPAC D[FF OPAC 01FF GPAC f)iFi- GPAC DIFF
1000 8o18 -n.14 8.21 -0.11 S.22 -O. 1 8.24 -0.")8

900 8°32 -0,16 8o35 -C.13 8.35 -0.13 S.37 -0.11
800 8.44 -. 1() 8.4t) -0.17 8.47 -G.16 8.48 - (. 15
700 8,60 -. 19 8.62 -0.17 8.6? -1.17 '3.61 -n.11
600 8. 69 -0.25 8.71 -0..23 8.71 -2.23 3.71 -0.23
500 8.83 -0.20 8. -0.19 8o. 95 -U.18 8. 55 -0.181
400 8194 0.46 8.95 C.47 8.95 0.47 8.96 0.48
300 11 1 ' 1 1,8 9.0) 1.17 9.10 1.19 9.11 1.19
200 9070 0,95 9.21 0.9o 9.21 0.96 0).21 0. 96
100 9oJ' 0.69 9.3) 0.70 Q.25 1.6(, 9.35 0.69

32 9050 .h) 9.51 0.56 05'r, o. S' 9.51 0'.b0

a 1).63 1. 5$1 Q b? r). fl,') 9. g '*5 ) 964 01.5-) j
2 9. 77 0. 7C 9ý 17 C.10 9 .77l 0.7' 7. 7 0.71

0 10.08 X XX( 10.08 ):X'• 10.01) xXXX I .09 XXXX
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CASE III GPAC OUTPUT VATA

MISCELLANEUUS VARIABLETS

TAPE NO. 742. 743. 744. 745.

INTERVAL 2.OOHR 2.0OOHR 2.O01HR 2.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
0.000 12.64 -0o 38 12.64 -0.38 12.64 -0.38 12.64 -0.38

-0.125 13.36 0.01 13.35 -0.00 13.35 -0.00 1.36 0.01
-0.250 13.33 0.01 13.32 0.00 13.34 0.02 1.3.33 0.01
-C.500 13.155 -C.02 11.55 -0.02 13.5r -0.02 13.5S -0.02
-1.000 14.24 0.02 14.24 0.02 14.?4 0.02 14.24 0.02
-2.000 15.51 -0.01 15.51 -0.01 15.51 -(.01 15.50 -0,02

W IND SPEEO (M/SEC)

LEVEL(M) GPAC DIFF GPAC I1F.F GPAC DIFF GPAC t)1FF
8 ,.'8 '.41 9.59 9,42 a.rq 5.42 9.60 5.43
2 6.65 I.o61 6.66 4.62 6.66 .62 6.66 4,62

SUPFACF EIIFRGY TER VS (LY/SEC)Xlr0kn

PARAMETER GPAC 01FF GPAC DIFF G PAC f)IFf GPAC PaFF
S(D) -0.00 -0.00 0.00 0.00 -0.,Oo -,.o00 0.(00 0.00
R(N) 0.02 XXXX 0.02 XXXX 0.,'2 XXXx 0.02 XXXX
Q(C20) -0.76 XXXX -0.75 XXXX -0.76 XXXX -0.76 XX•X
Q(E70) 1.24 XxXX 1.23 XXXX 1.23 XXXX 1.23 XXXX
Q(S2O) -0.45 X/,XX -0.45 XXXX -0.4!1 XXxx -0.45 XXXx

.;UPFACL SHEAR STPE[SS (DYNi:S/CN S0)XIn

PARAMETER GPAC 01) Fl" GPAC ('IFF GPAC PIFF GPAC CIFF
TAU 44.16 XXXX 44.24 XXXX 44.28 XXXX 4't. 32 XXXX

INTI'GPAT)D tVAPOTRANSP[PATION (.W/CM SO)XIO)

PPRAttE ! *P GPAC DIF GPAC 01FF GPAC 1'IFF rPAC DI FF

F ij.(O x xx 1.90 XXXX 1.90 XXXX 1.00 X\,
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CASE IIIO PAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SECl 20104 20099 19274 1927q
TAPE NO. 746. 747. 748. 749.
INTERVAL 2.OOHR 2.OOHR 1.0O0P11 I * O)nHR

U COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO 2.66 0.22 2.66 0.23 2.55 0.00 2.55 0.00

1000 -0.16 -2.65 0.19 -2.29 -1.45 -3.21 -0.89 -2.55
900 -3.18 -5.20 -3,08 -5.10 -2.06 -3.46 -1.98 -3.38
800 -3.90 -5.51 -3.85 -5.45 -2.42 -3.42 -2.40 -3.40
700 -4.21 -5.34 -4.18 -5,31 -2.67 -3.26 -2.66 -3.25
600 -4.38 -5.07 -4.35 -5.05 -2.84 -2.86 -2.84 -2.86
500 -4.45 -4.66 -4.43 -4.64 -2.96 -2.32 -2.96 -2.32
400 -4.48 -4.03 -4.46 -4.01 -3.05 -- 1.65 -3.05 -1.65
300 -4.44 -3.05 -4.43 -3.04 -3.08 -0.79 -3.08 -(),q
200 -4.32 -2.33 -4,31 -2.32 -3.05 -0.15 -3.05 -0.15
100 -4.05 -2.04 -4.04 -2.03 -2.90 -0.19 -2.90 -0.1

32 -3.56 -2.06 -3.55 -2.05 -2.58 -0.71 -2.58 -0.71
8 -2.91 -2.16 -2.91 -2.16 -2.12 -1,?? -2.12 -1.22

V COMPONFNT (M/SL()

LEVEL(M) GPAC DIFF GPAC DIFF GPAC )IFF GPAC DIFF
GEO 17.50 -0.C2 17.50 -0.02 17.53 n.01 17.53 0.)1

1000 18.31 4.33 18.25 4.27 16.15 2.58 16.67 3.10
900 18.14 3.66 18.17 3.69 16.67 2.82 16.81 2.96
800 17.63 2.65 17.65 2.67 1,.67 2.53 16.73 2.59
700 17.13 1.63 17.14 1.64 16.48 2.04 16.51 2.07
600 16.63 0.63 16.65 0.65 16.18 1.45 16.?0 1.47
500 16,14 -0.37 16.15 -0.35 15.80 0.78 15.82 0.80
400 15*60 -1.23 15.61 -1.22 "5.34 0.19 15.35 0.20
300 15.00 -0.37 15.01 -0.36 14.78 0.20 14.79 0.21
200 14,22 0.72 14.22 0.72 14.03 C.81 14.03 0.81
100 13.06 1.96 13.06 1.86 12.69 1.H9 12.89 1.89

32 11.28 3.33 11.21 3.32 11.13 3.27 11.13 ".28
8 9.14 5.04 9.10 5.00 9.02 4.27 9.02 4.27
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CASE III GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 746. 747. 748. 749.
INTERVAL 2. OOHR 2.oOHR 1.OOHR L.OOHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 i -J36 2.41 10.86 2.41 9.76 1.46 9.76 1.46
900 ýL.41 2.46 11.42 2.47 10.77 1.99 10.79 2.01
800 11.57 2.1" 11.58 2.13 11.24 1.97 11.25 1.98
700 11.67 1.70 11.69 1.72 11.56 1.81 11.56 1.3I
600 11.71 1.21 11.71 1.23 11.75 1.50 11.75 1.50
500 11.75 0.76 11.74 0.75 1L.92 1.18 11193 119
400 L1.76 0.66 11.76 0.66 12.04 l.04 12.03 1.03
300 11.76 0.76 11.74 0.76 12.12 0.57 12.12 0,57
200 11.13 -0.03 11.73 -0.03 12.16 -0.26 12.15 -0.27
100 11.71 -0.89 11.71 -0.89 12.19 -1.07 12.19 -1.07

32 11.58 -1.57 11.53 -1.57 12.07 -1.68 12.07 -1.68
8 11.54 -1.78 11.54 -1.s78 11.99 -1.93 11.99 -1.93
2 11.39 -1.96 11.39 -1.96 11.79 -2.16 11.79 -2.16
0 11.04 XXXX 11.04 XX6X X 11.37 XXXX 11.36 XXXX

VAPOR PRESSURE (MB)

LEVEL(m) GPAC 0IFF GPAC 0IFF GPAC DIFF GPAC DIFF
1000 8.25 -0.07 8.26 -0.06 7T91 -0.05 7.92 -o.n4
900 8.39 -1.J9 8.38 -0.10 8.05 -0.07 8.05 -0.07
800 8.48 -0.5 8.48 -C.15 8.13 -0.15 8.14 -(1.14
700 8,63 -).16 8.63 -0.16 R.?6 -n.18 8.27 -n.17
600 8.72 -1.22 8.72 -0.22 8.34 -n.2b P.34 -0.26
500 3.85 -0.18 8.8b -0.17 8.46 -1.24 8.4o -0.24
40(1 8,96 ).48 8.96 0.48 8.56 1.32 8.56 e. 12
30-) 9.01 1.09 9.09 1.17 8.69 '.9l 8.68 0. Qn
200 9.21 0.96 9.22 0.97 8.79 0(.70 8.70 0.61
100 9.36 M. 10 9.36 0.70 8.94 1".47 4.95 0,.48

32 9.51 0.5b 9. 51 0.5b 9.11 ;.37 9.10 0.,6
8 9.64 1. 5) 9,61 0.60 Q. ?/ 1 .43 9.26 0.43
2 9.78 0.71 9.178 0.71 9.44 0.59 9.44 0.59
0 10.09 XXXX 10.09 XXXX ).8R1 XXXX 9.82 xxxx
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CASE Ill GPAC OUTPUT DATA

MISCELLANEOUS VARIAiBLf-S

TAPE NO. 746. 747. 748. 749.
INTERVAL 2.OOHR 2.OOHR 1.CO0HR 1.00HR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC 0IFF GPAC DIFF
0.000 12.63 -0.39 12.64 -0.38 13.nl -0.17 13.01 -0.17

-0. 125 13.36 0.01 13.36 3.01 13.41 -0.02 13.40 -0.13
-0.250 13.33 0.01 13.32 0.00 13.31 -0.00 13.31 -0.00
-0.500 13.55 -0.02 13.55 -0.02 13.55 -0.01 13.55 -0.01

-1.000 14.24 U.02 14.24 0.02 14.24 ,."l 14.24 0.01

-2.000 15.5t -0.01 15.51 -0.01 15.50 -0.02 15.50 -0.02

WINO SPEED (M/SEC,

LEVEL(M) GPAC DIFF GPAC OIFF GPAC DIFF GPAC DIFF
8 9.60 5.43 9.60 5.43 9.?7 4.45 9.27 4.45
2 6.67 4.63 6.67 4.63 h.26 3.44 6.26 3.44

SUPFACE ENERGY TERMS (LY/SEC)XtnP0

PARAMETER GPAC DI[F GPAC DIFF GPAC IFF GPAC 91FF

S(o) -0.00 -0.10 0.01 0.09) O.00 0.00 0..0') 0.00
R(N) 0.02 xxXX 0.0? XXXX ('.04 XXXX 0.03 XXXX
Q(CqO) -0.76 XXKX -0.7h XXXX -O.q5 XXxx -0.95 XXXX
Q(H90) 1.23 XXX 1.23 XXXX 1.46 XXXX 1.46 XXXX
Q(SO) -0.45 XXXX -0.45 XXXX -0.47 XXXK -0.47 XXXX

StUrFACE SHEAR STRESS (DYNES/CM SQ)Xln

PARAMETER GPAC )IFF GPAC DIFF GPAC 01FF GPAC DIFF
TAU 44.34 XXX;. 44.36 XXXX 41.18 XXXX 41.16 XXXX

INTEGRATED EVAPOTRANSPIRATION (G1P/CM SQ)XI00*

PARAMETER GPAC 0IFF GPAC DIFF GPAC I)IFF GPAC I1FF

E 1.90 XxxX 1. 90 XXXX 0(.90 XXXX 0.19 XXXX
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CASE III GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 19269 19284 lq284 '-.279
TAPE NO. 750. 751. 752. 753.
INTERVAL 1.OOHR 1.OOHR 1.OOHR tOOHR

U COMPONFNT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF {11"IC DIFF
GEO 2.55 0.00 2.55 0.00 2.55 0.00 ?,55 0.00

1000 -0.44 -2.20 -0.08 -1.84 0.21 -1.55 445 -1.30
900 -1.91 -3.31 -1.84 -3.24 -1.80 -3.20 - .76 -3.16
800 -2.39 -3.39 -2.37 -3.37 -2.35 -3.35 ; 34 -3.34
700 -2.66 -3.25 -2.65 -3.24 -2.60 -i.l9 o64 -3.23
630 -2.84 -2.8b -2.83 -2.85 -2.83 -2.85 -,ý.83 -2.o5
500 -2.96 -2.32 -2.95 -2.31 -2.96 -2.32 -2.95 -2.31
400 .- 3.05 -1.65 -3.05 -1.65 -3.05 -1.65 .- 3.05 -1.65
300 -3.08 -0.79 -3.08 -C.79 -3.08 -0.79 -3,08 -0.79
200 -3.05 -0.15 -3.05 -C.15 -3.o5 -0.15 -3.05 -0.15
100 -2.89 -0.18 -2.90 -0.19 -2.O -0.19 --2.90 -0.19

32 -2.58 -0.71 -2.58 -0.71 -2.58 -0.71 -2.58 -0.71
8 -2,13 -1.22 -2913 -1.22 -2.13 -1.22 -2o12 -1.22

V COMPONENT (M/SEC)

LEVELIM) GPAC DIFF GPAC GIFF GPAC DIFF GPAC DIFF
GEO 17.53 0.01 17.53 O.1 17.53 q.nl 17.53 0-01

1000 17.05 3.48 17,31 3.74 17.49 3ý92 17.61 4.34
900 16.92 3.07 17.01 3.16 17.08 3,23 17.13 3.28
800 1( 79 2.65 16.83 2.69 16.86 2.72 16.89 2.75
700 16.53 2.09 16.56 2.12 16.57 2.13 16.59 2.15
600 16.21 1.48 16.22 1.49 16.23 1.50 16.24 1.51
500 15.82 0.80 15.83 0.81 15.83 0.81 15o84 0.A2
400 15.35 0.20 15.36 0.21 15.36 0.21 15.36 0.21
300 14.79 0.21 14.79 0.21 14.80 0.22 14.80 0.22
200 14.04 0.82 14.03 0.81 14.04 0.82 14.04 0,-2
100 12.89 1.89 12.89 1.89 12.89 1.89 12.89 1.89

32 11o12 3.27 11.13 3.28 11.13 3.28 11.13 3.28
8 q.02 4.27 9.02 4.27 9.02 4.27 9.03 4.28
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CASE III GPAC( OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 750. 751. 752. 753.
INTERVAL I * OOHR I .'h0hp 1.OOHR 1.OOHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC O1FF GPAC OIFF GPAC DIFF

1000 9.77 1.47 9.77 1.47 9.76 1.48 9.78 1.48

900 10.78 2.00 10.79T 2.01 10.79 2.01 10.79 2.01

800 11.24 1.97 11.25 1.98 11.25 1.99 11.26 1.09
700 11.56 .Rl 11.5f 1 li.i1 11.56 1. 81 11.56 1.81

600 11.76 1.51 11.76 1.51 11.76 1.51 IL.75 1.50

500 11.92 1.18 lq2 1.18 11.93 lolq 11.92 1.18
400 12.04 1.04 12.04 1.04 12.04 1.04 12.05 1.05
300 12.12 0.57 12.12 0.57 12.11 0.56 12.12 0.57

200 12.16 -0.26 12.15 -C.27 12.16 -'-.26 12.15 -0.27
t00 12,19 -1,07 12.19 -1.07 12.?n -1.06 12.18 -IO08

32 12.06 -1.69 12.Ob -I.6c 12.06 -1.69 12.07 -1.68

8 12.02. -1.90 11.99 -1.93 12.02 -1.90 11.9Q -l,93

2 11.I1 -2.14 11.78 -2.17 11.80 -2.15 11.78 -2.17
0 11.36 XXXX 11.35 XXXX 11.35 XXXX 11.35 XXXX

VAPOR PRFSSUJPI (Mix)

LEVEL(Ml GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF

1000 7.94 -0.02 7.94 -0,02 7.95 -O.nl 7.95 -0.11

900 8.05 -n.07 8.05 -0.07 F.06 -0.06 -3.05 -0.07

800 8.14 -0.14 8.14 -0.14 8.14 -1'.14 1.14 -nA14

700 8.27 -0.17 8.2q -0.16 8.27 -0.17 8.?6 -0.18

60n 8.34 -0.26 8.33 -0.25 8.35 -,.27 8.34 -0.26

500 8.47 -0.23 8.47 -0.23 8.47 -0.23 8.46 -0.24
400 8.56 0.32 8.56 0.32 8.P)b 0.32 8.55 0.31
300 8.69 0.91 8.f3 C.90 P.68 0.90 8e.69 0.91

200 8.79 ).* 0 8.J30 0.71 8.80 0.71 8.7) 0.70

110 8.9S 0.48 8.95 0.48 .q95 A.48 .94 0.47

.12 9.11 0.37 9.11 0.37 9.11 ".37 9.11 0.037

8 9.26 0.43 9.?6 0.43 9.26 .04? c,24 0.42

2 9e44 0.*59 9.44 0.9 9.44 1.i99 q,44 0,S9

f q.82 XXXX 9.82 XXXX 9.hi ,Xx\ 9.82 XXXx
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CASE III GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 750. 751. 752. 753.

INTERVAL l.OOHR 1.OOHR E.OOHR 1,OOHR

SOIL TEMPERATURE (DEG C)

LEVELIM) GPAC DIFF GPAC DIFF GPAC D0FF GPAC DIFF
0.000 13.01 -0.17 13.02 -0.1b 13.01 -0.17 13.01 -0.17

-0.125 13.40 -0.03 13.41 -0.02 13.41 -0.0? 13.41 -0.02
-0.250 13.32 0.01 13.32 0.01 13.32 0.01 13.31 -0.00
-C.500 13.55 -n.Ol 13.54 -0.02 13.55 -0.01 13.56 -0.00
-1.00n 14.24 0.01 14.24 0.01 14.24 0.01 14.24 0.01
-2.000 15.51 -0.01 15.50 -0.02 15.51 -n.01 15.51 -0.01

WIND SPEED (M/SEC)

LEVELIM) GPAC DIFF GPAC 0IFF GPAC DIFF GPAC DIFF
9 9.27 4.45 9.27 4.45 9.27 4.45 9.27 4.45
2 6.25 3.43 6.26 3.44 6.26 3.44 6.26 3.44

SURFACE ENERGY TERMS (LY/SEC)XIOOn

PARAMETER OPAC DIFF GPAC DIFF GPAC DIFF GPC DIFF
S(D) -0.00 -0000 -0.00 -0.00 0.00 0.0o 0.00 0.00
R(N) 0.04 XXXX 0.03 XXXX 0.03 XXxx 0.04 XxXX
Q(CO) -0.96 XXXX -0.95 XXXX -0.95 XXXX -0.96 XxXX
Q(E10) 1.46 XXXX 1.46 XXXX 1.46 XXXX 1.4o XXXX
Q,(S 7,0) -0.47 XXXX -0.47 XXXX -0.47 XXXX -0.47 XXXX

SURFACE SHEAR STRESS (DYNE'/CM SQ)XIO

PARAMETER GPAC )IFF GPAC DIFF GPAC D1FF GPAC D0FF
YAJ 41.16 XXXX 41.20 XXXX 41.20 XXXX 41.18 XXXX

INTEGRATED EVAPOTRANSPIRATION (GM/CM SQ)XIOO

PARAMETER GPAC 0IFF GPAC DIFF GPAC DIFF GPAC DIFF
* 0.90 XXXX 0.90 xxxx 1.10 XXXx 1.00 XXXX
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ROOT MEAN SQUARES OF THE DIFFERENCES BETWEEN
THE PREDICTED AND OBSERVED ATMOSPHERIC COL!IMNS

CASE I11 12.00 HOUR

TAPE U V T(AIR) E T(SOIL)
NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 4.04 8.38 10.59 10.64 13.84
PERSIST DIFF 3.10 7.68 1.88 2.48 0.23
GPAC DIFF 730. 7.01 13.69 2.30 o.q2 0.57
GPAC DIFF 731. 5.67 12.19 2,39 1.08 0.53
GPAC DIFF 732. 4.99 11.52 2.45 IL7 0.51
GPAC DIFF 733. 4.60 11.16 2.49 1.23 0.50
GPAC DIFF 734. 4.35 10.94 2.52 1.27 0.50
GPAC DIFF 735. 4.18 10.78 2.54 l.30 0.48

CASE Il 6,00 HOUR

TAPF U V T(AIR) F T(SOIL)
NO° (M/SEC) (M/SEC) (OFG C) (MB) ([EG C)

RMS MAGNITUDE 3.83 12.93 10.15 9.74 13.69
PERSIST DIFF 3,o6 2,05 2.41 1.69 0.52
GPAC DIFF 736o 10.59 6.02 1.50 0.87 0.10
GPAC DIFF 737. 9.64 5.62 1.55 0.88 0.10
GPAC DIFF 738. 9,14 5.39 1.58 0.91 0.09
GPAC 0IFF 739, 0884 5.26 1l60 0,92 0.09
GPAC DIFF 740. 8.64 5.17 1.62 0.93 0.09
GPAC DIFF 741. 8.49 5.11 1.63 0.93 0.09
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ROOT MEAN SQUARES OF THE DIFFERENCES BETWEEN
THE PREDICTED AND OBSERVED ATMOSPHERIC COLUMNS

CASE 1i1 2.00 HOUR

TAPE U V T(AIR) E T(SOIL)
NO. (M/SEC) (M/SECI (DEG C) (MB) (DEG C)

RMS MAGNITUDE 1.61 14.18 11.23 8.67 13.86
PERSIST DIFF 1.28 0.54 1.18 0.57 0.14
GPAC DIFF 742. 4.26 2.42 1.57 0.58 0.16
GPAC DIFF 743. 4.05 2.49 1.58 0.58 0.16
C-PAC DIFF 744. 3o92 2.53 1.58 0.58 0.16
GPAC DIFF 745. 3.83 2.54 1.58 0.54 0.16
GPAC DIFF 746. 3.77 2.55 1.58 0.56 0•,16
GPAC DIFF 747. 3.72 2.54 1.59 0.58 0,,6

CASE 1i1 1.00 HOUR

TAPE U V T(AIR) E T(SOIL)
NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 1.77 13.46 11.47 8.40 13.90
PERSIST DIFF 0.92 1.33 0.94 0.28 0.07
GPAC DIFF 748. 2o21 2.17 1.54 0.44 0.07
GPAC 0IFF 749o 2.14 2.25 1.54 0.43 0.07
GPAC DIFF 750. 2.09 2.31 1.54 0.44 0.07
GPAC DIFF 751o 2.05 2.35 1.54 0.44 0.07
GPAC DIFF 752. 2.02 2.39 1.54 0.44 0.07
GPAC DIFF 753. 2.00 2.41 1,54 0.44 0.07
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V

CASE [V-A TAPE LCG

TAPE FCST SM KM8 SCG AOV GEG REMARKS
NO. INT D8

781. 12,00 A V A N 0
782. 12.00 A V A N I GEO=O.20
783. 12.00 A V A N I GEO=0.40
784. 12.00 A V A N I GEO=O.60
785. 12.00 A V A N I GEO=0.80
786. 12.00 A V A N I GEn=i.O0
787. 6.00 A V A N a
788. 6.00 A V A N I GEO=O.20
789. 6.00 A V A N I GEO=0.40
790. 6.00 A V A N I GEO=0.60
791. 6.00 A V A N I GFO=0.8O
792. 6.00 A V A N I GEO=1,00
793, 2.00 A V A N 0
794, 2.00 A V A N I GEO=0.20
795. 2.00 A V A N I GEO=Oo40
796, 2.00 A V A N I GEO=0.60
797. 2.00 A V A N I GEO=0.80
798, 2.00 A V A N I GE=1.00
799. 1.00 A V A N 0
800. 1.00 A V A N I GFO=0.20
801. 1.00 A V A N I GEO=0,4n
802. 1.00 A V A N I GEO=O.60
803. 1.00 A V A N I GEO=0.80
804. 1.00 A V A N I GEO=.0n

96



CASE IV-A INITIAL CONDITIONS - 0000L 26 FEBRUARY 1962
(PAGE I OF 2 PAGES)

SOIL PARAMETERS

LEVEL TEMP
(M) (DEG C)

3
CO00 14,50 LAMBDA = 0.59 CAL/CM DEG

2
S-0.125 13.40 MU/LAMBDA = 0.0037 CM /SEC

112 2 4 2
-0.250 12.85 (MU X LAMHDA) = 0.036 CAL /CM DEG SEC

-0.500 13.08 Z(O) = 2.0 CM
2

-1.000 13,90 S(o) = 0.0004 CAL/CM SEC MB
2

-2.000 15.63 G = 3500 CM SEC DEG/CAL

RADIATION PARAMETERS

LOCAL TIME = 0000 TURBIDITY = 0.38

DELTA = -8.80 DEG PSI = 1.020
5

R X 10 = 2.20 DEG C/SEC F(C)= 0.20

CLOUD CLASS= 3 ALBEDO = 0.25

E(8) = 15.62 MB M = 0.750
- 1/2

EPSILON = 0,950 N a 0.0270 MB

PHI = 32.5 DEG H = -180.0 DEG

HORIZONTAL GRADIENTS

LEVEL DE/DX DE/DY DT/DX OT/DY
(M) (MRI/100-KM) (DEG C/100-KM)

200 1, 3 -2.05 1344 -2.51

600 1.83 -1.27 1.30 -2.12

1000 1.*83 -0.50 1.15 -1.72
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CASE IV-A INITIAL CONDITIONS - OOOOL 26 FEBRUARY 1962
(PAGE 2 OF 2 PAGES)

LEVEL. WIND COMPONENTS 1EMPERATURE VAPOR PRESSURE
(M) U (M/SEC) V (CEG C) (MB)

1COO 8.28 5.20 13.34 6.94
900 8.20 7.32 14.07 7.18
800 8.15 q,45 14.80 7.64
700 8.09 11.59 15.53 8,32
600 7.95 13.70 16.27 8.99
500 7o65 15.85 17.00 13.25
400 7.13 17.90 17.56 13.72
300 6.10 18.45 18.00 14.21
200 4.40 17.30 18.52 14,69
100 1.90 13.70 18.40 15.17
32 -0.10 9.20 18.45 15.49-

8 -0.25 5.10 18.35 15.62

ADVECT ION TERMS
-1 5

(SEC X 10

LEVEL ALPHA(l) BETA(l ) ALPHA(2) 8ETA(2)
(M)

200 -2.35 1.48 0.00 1.80

6C0 -0.43 1.75 no o0 1.51

1000 104.8 2.02 0.00 1.23

SURFACE CCNTOUR GRADIENTS

PREDICTION AZIMUTH MAGNITUDE
INTERVAL (DEG FRCM NORTH) (FI/100-KM)

(HR)

0 112.90 14.91

1 66.80 9.13

2 33.10 16.74

6 336.00 49.31

12 323.00 53.26

98



CASE IV-A COMPARISON DATA FROM DALLAS I HOUR )

WIND COMPONENTS TEMPERATURE VAPCR PRESSURE
U (M/SECl V (DEG C) (MB)

GEO -1.39 3.25
1000 8.25 4.25 13.50 6.09
900 8.30 6.45 14.36 6.29
800 8.39 8.65 15.24 6.76
700 8.44 10.85 16.10 7.48
600 8.50 13.05 16.97 8.18
500 8.59 15.30 17.85 13.08
400 8.07 16.87 18.47 13.56
300 6.60 16.42 18o70 14.06
200 4.80 1t4.45 19.03 14.54
100 2.60 11.45 19.12 15.03

32 1.08 8.30 19.28 15.36
8 O030 5.40 19.43 15.48
2 XXXX XXXX 19.50 15.51
0 XKXX XXXX XXXX XXXX

SOIL TEMPERATURE (DEG Cl WIND SPEED (M/SEC)

C.000 1 4,95 8 5.41
-0.125 13.46 2 1945
-C,250 12.92
-0.500 13.08 SURFACE SHEAR STRESS
-1.000 13.90 (DYNES/CM SQ.)XIO
-2.000 15.63 TAU= XXXX

SURFACE ENERGY TERMS (LY/SEC)XIOOO

S(00)= 000 Q(EO)= XXXX
R(N)= XXXX Q(SO)= XXXX
Q(CtO)= XXXX

INTEGRATED EVAPOTRANSPIRAT1ON (GM/CM SQ.)X100

E= XXXX
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CASE IV-A COMPARISON DATA FROM DALLAS ( 2 HOUR I

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SEC) V (DEG C) (MB)

GEO -5.34 3.48
1000 8.30 2.90 13o55 5.23
900 8.46 5.00 14.50 5.41
800 8.63 7.05 15.45 5.87
700 8.80 9.10 16,40 6.63
600 8.96 11.08 17.35 7.38
500 9.08 13.25 18.31 12.91.
400 8.35 14.84 18.96 13.40
300 6.80 14.60 19.00 13.91
200 5.00 12.65 19.15 14.40
100 3.18 9.65 19.38 14.89

32 l1q5 6.80 19.60 15.23
8 1.00 3.70 19.70 15.35
2 XXXX XXXX 19.73 15.38
0 XXXX XXXX xxxx xxxx

SOIL TEMPERATURE (DEG C) WIND SPEED (M/SEC)

C.000 15.38 8 3.83
-0.125 13.58 2 0.42
-0.250 12.97
-0.500 13.07 SURFACE SHEAR STRESS
-1.000 13.90 (DYNESICM SQ,)XIO
-2.000 15.63 TAU= XXXX

SURFACE ENERGY TERMS (LY/SEC)XIOOO

S(Dl= 0.00 Q(EO)= XXXX
R(N)= XXXX Q(StO)= XXXX
Q(C,01= XXXX

INTEGRATED EVAPOTRANSPIRATION (GM/CM SQ.)XIOO

E= XXXX

100



CASE IV-A COMPARISON DATA FROM DALLAS C 6 HOUR I

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SEC) V (DEG C) (MB)

GEO -17.17 -7.66
1000 7.00 -6.71 12.09 1.80
900 7.08 -7.15 12.61 1.85
800 7.13 -7.55 13.14 2.33
700 7.22 -7.98 13.65 3.29
600 7.29 -8.39 14.19 4.16
500 7.36 -8.80 14.71 12.24
400 7o49 -9.15 15.15 12.76
300 7.65 -8.32 15.52 13,29
200 7.40 -6.50 16.10 13.81
O00 6.10 -4.49 16.41 14.34
32 4,00 -2.70 15.07 14.69

8 1.75 -1.45 14o63 14.82
2 XXXX XXXX 14.55 14.85
0 xxxx xxxx xxxx xxxx

SOIL TEMPERATURE (DEG C) WIND SPEFD (M/SEC)

0.000 15.07 8 2.27
-0.125 I4.1lO 2 0.90
-0,250 13.20
-C.500 13.13 SURFACE SHEAR STRESS
-1.000 13.90 (DYNES/CM SQ.*XIO
-2.000 15.63 TAU= XXXX

SURFACE ENERGY TERMS (LY/SEC)XIO00

S(D)= 0.00 Q(EO)= XXXX
R(N)= XXXX Q(S,O)= XXXX
Q(CO)= XXXX

INTEGRATED EVAPOTRANSPIRATION (GC/CM 'Q. )XO00

F= XXXX
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CASE IV-A COMPARISON DATA FROM DALLAS (12 HOUR )

WIND COMPONENTS TEMPERATURE VAPOR PRFSSURE
U (M/SEC) V (DEG C) (MR)

GEO -16.36 -12.06
1000 1.85 -4.18 8.70 4.12
900 1.43 -5.80 7.70 3.49
800 1.00 -7.45 6.66 3.50
700 0.58 -9.10 5.65 3.91
600 0.14 -10.70 4.65 4.43
500 -0.40 -12.35 3.b3 8.55
400 -0.10 -13.25 1.89 8.88
300 0.90 -12.80 1.62 9.22
200 1.70 -11.90 1.71 9.56
100 2.10 -10.90 1.93 9.89

32 1.89 -9.30 2.53 10.12
8 0.80 -5.40 2.87 10.20

2 XXXX XXXX 3900 10.22
0 XXXX XXXX xxxx xxxx

SOIL TEMPERATURE (DEG C) WIND SPEED (M/SEC)

0.000 10.50 8 5,46
-0.125 13.22 2 1.92

-0.250 13.41
-C.500 13.22 SURFACE SHEAR STRFSS
-1.000 13.88 (DYNES/CV SQ.) X1O
-2.000 15.63 TAU= XXXX

SURFACE ENERGY TERMS (LYISFC)XIO00

S3D0= 1.00 Q(EC)= XXXX
R(N)= XXXX Q(S,f) = XXXX
Q(C,0)= XXXX

INTEGRATED EVAPOTRANSPIRATION (GMICM SQ.)XlO0

E= XXXX
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I

C'SE IV-A GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC# 21459 20484 20109 19974
TAPE NO. 781. 782. 783. 784.
INTERVAL 12OOHR 12,OOHR 12,OOHR 12OOHR

U COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO -16.34 0.02 -16.33 0.03 -16.33 0.03 -16.33 0,03

1000 -6.56 -8.41 -9.07 -IC.92 -10.93 -12.78 -12,09 -13,94
900 -6.59 -8.02 -6.88 -8.31 -7.38 -8,81 -7.70 -9.14
800 -6.42 -7.42 -6.29 -7.29 -6.48 -7.48 -6.60 -7.60
700 -6.21 -6o7') -5.93 -6.51 -6.01 -6,59 -6o.5 -6.63

600 -5.99 -6.13 -5.64 -5.78 -5.67 -'5.81 -5.67 -5.81
500 -5.74 -55.34 -5.36 -4.96 -5.35 -4.95 -5.33 -4,9"
400 -5.47 -5.37 -5.08 -4.98 -5,04 -4,94 -5.01 -4*,
300 -5.17 -6.07 -4.77 -5.67 -4.72 -5,62 -4.67 -5.57
200 -4.79 -6.49 -4.39 -6.0q -4,34 -6.04 -4.28 -5.98
100 -4.25 -6.35 -3o88 -5.98 -3.82 -5.q2 -3.76 -5°P6

32 -3.55 -5.44 -3.22 -5.11 -3.16 -5.06 -3.11 -5.01
8 -2.84 -3.64 -2.57 -3.37 -2o52 -3.32 -2.48 -3.28

V COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO -12.05 0.01 -12.05 0.01 -12.05 0.01 -12.05 0.01

1000 -12.70 -8.52 -10.01 -5.83 -9.54 -5.36 -9.57 -5.39
900 -14411 -s.31 -12.31 -6.51 -11.69 -5,89 -11.42 -5.62
800 -14.72 -7.27 -13.31 -5.86 -12.78 -5.33 -12.48 -5.03
700 -15.04 -5.94 -13,86 -4o76 -13.35 -4.25 -13.12 -4.02
600 -1.519 -4.169 -14. 16 -3.46 -13.74 -3,04 -13,48 -2.78
500 -15.21 -?.fnb -14.29 -1.94 -13.92 -1.57 -13.67 -1.32
400 -15912 -1,,87 -14.30 -1.05 -13.96 -0.71 -13.73 -0.48
300 -14.88 -?.G8 -14•14 -1.34 -13.84 -1.04 -13.63 -0.83
230 -14.43 -2-53 -13.77 -1.87 -13.49 -1.59 -13.31 -1.41
100 -13.49 -2.59 -12-92 -2.02 -12.67 -1.77 -12.52 -1.62

32 -11.82 -2-52 -11.36 --2.06 -11.14 -1.84 -11.01 -1.71
8 -9.63 -4-23 -9.26 -3.86 -9.C9 -3.69 -8.98 -3.58
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CASE IV-A GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 781. 782. 783. 784.

INTERVAL 12.OOHR 12.00HR 12.00HR 12.OOHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 10.55 1.85 11.99 3.29 12.58 3.88 12.90 4.20
900 10.26 2.56 11.45 3.75 11.95 4.25 12.21 4.51
800 10O.l 3.45 11.21 4.55 11.66 5.00 11.90 5.24
700 10.04 4.39 11.06 5.41 11.50 5.85 11.72 6.07
600 9.96 5.31 10.95 6.30 11.37 6.72 11.59 6.94
500 9.95 6.32 10.90 7.27 11.31 7.68 11.52 7.89
400 9.93 8.04 10.86 8.97 11.26 9.37 11.47 9.58
300 n-94 8.32 10.84 9.22 11.24 9.62 11.44 9.82
200 4.. 8.22 10.83 9.12 11.21 9.50 11.41 9.70
100 10.00 8.C7 10.86 8.93 11.25 9.32 11.45 9.52

32 9.98 7.45 10.84 8.31 11.22 8.69 11.42 8.09
8 10.04 1.17 10.91 8.04 11.29 8.42 11.49 8.62
2 10.05 7.05 10.91 7.91 11.29 8.29 11.48 8.48
0 10.07 XXXX 10.89 XXXX 11.27 XXXX 11.46 XXXX

VAPOR PRESSURE (MiR)

LEVEL(Ml GPAC DIFF GPAC 0IFF GPAC DIFF GPAC DIFF
1000 6.83 2.71 8.14 4.02 8.85 4.73 9.25 5.13
900 6.71 3.22 7.86 4.37 8.46 4.97 8.81 5.32
800 6.68 3.18 7.76 4.26 8.32 4.82 8.65 5.15
700 6.74 2.83 7.77 3.86 8.F2 4.41 8.63 4.72
600 6.76 2.33 7.77 3.34 8.31 3.88 8.61 4.18
500 6.83 -1.72 7.84 -0.71 8.36 -0.19 8.95 0.10
400 6,90 -1.91 7.9C -0.98 H,41 -0.47 8.71 -0.17
300 6.99 -2.23 7,99 -1.23 8.52 -0.70 8.80 -0.42
200 7.11 -2.45 8.09 -1.47 8.61 -0.95 8.90 -0.66
100 7.31 -2.58 8.31 -1.58 8.83 -1.06 9.12 -0.77

32 7.44 -2.68 8.43 -I169 $.95 -1.17 9.24 -0.88
8 7.61 -2.59 8.60 -1.60 9.11 -l.OQ 9.41 -0.79
2 7.74 -2.48 8.73 -1.49 9.24 -0.98 9.53 -0.69
0 8.17 Xx XX 9.14 XXXx 9b,66 XXXX 9.94 XKXX
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CASE [V-A GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 781. 782. 783. 784.

INTERVAL l2.OOHR 12.00HR 12,00HR 12.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF

0.000 11.79 1.29 12.13 1.63 12.29 1.7Q 12.39 I.A9

-0,125 13.03 -0.19 13.10 -0.12 13.12 -0.10 13.14 -0.08

-0.250 13.15 -0.26 13.16 -0.25 13.16 -'.25 13.16 -0.25

-C.500 13.12 -0.10 13.13 -0.09 13.1? -r.lO 13.13 -0.09

-1.000 13.25 -0.63 13.25 -0.63 13.24 -0.64 13.25 -0.63

-2.000 -15.64 -31.27 -15.64 -31.27 -15.64 -31.27 -15.64 -31.27

WIND SPEED (M/SEC)

LEVEL(M) GPAC I)IFF GPAC DIFF GPAC DIFF GPAC DIFF

8 10.06 4.60 9.62 4.16 9.44 3.98 9.33 3.87

2 7.77 5.85 7.30 5.46 7.23 5.31 7.15 5.23

SURFACE ENERGY TERMS (LY/SEC)XIOOO

PARAMETER GPAC DIFF GPAC 0IFF GPAC DIFF GPAC DIFF

S(D) 3.18 0.18 3.18 0.18 3.18 0.18 3.18 0.1$

R(N) 1.20 XXXX 1.19 XXXX 1.18 XXXX 1.18 XXXX

Q(CtO) 0.00 XK'IX -0.01 XXXX -0.02 XXXx -0.02 XXXX

Q(E,0) 1.6' XxXX 1.55 XXXX 1.4c- XXXX 1.46 XXXX

Q(StO) -0.48 XXXX -0.35 XXXX -0.29 XXXX -0.26 XXXX

SURFACE SHEAR STRESS (L)YNES/CM St )X10

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF

TAU 4o.30 XXXX 45.02 XXXX 43.38 XXXX 42.38 XXXX

INTEGRATI:L) EVAPOTRANSPIRATION (Gk'/CM SQ)XIOo

PARAMETER GPAC I1FF GPAC DIFF GPAC DIFF GPAC DIFF

E 8.90 X(XX 8.50 XXXX 8.50 XXXX 8.20 XXXX
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CASE IV-A GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 19750 19669 18125 17609
TAPE NO, 785. 786, 787. 788.
INTERVAL 12.OOHR 12,OOHR 6,OOHR 6.OOHR

U COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO -16.33 O.C3 -16.33 0.03 -17.18 -0.01 -17.18 -0.01

1000 -12.89 -14.74 -13.43 -15.28 6.99 -n.01 -1.14 -8.14
900 -7.99 -9.o42 -8.15 -9.58 7.29 0.21 4.98 -2.10
800 -6.77 -7.77 -6.8f3 -7.83 7.39 0.26 6.28 -0.85
700 -6o17 -6.75 -6.19 -6.77 7,45 0.23 6.77 -0.45
600 -5.75 -5.89 -5.76 -5.90 7.45 0.16 6.97 -0.32
530 -5.39 -4.99 -5o39 -4v,99 7.41 0.06 7.07 -0.29
400 -5.06 -4.96 -5.04 -4.94 7.34 -0.15 7.07 -0.41
300 -4.71 -5.61 -4.70 -5.60 7.2l -0.44 7.01 -0.64
200 -4.32 -6,C2 -4.30 -6.00 6.98 -0.42 6,82 -0.58
100 -3.79 -5.89 -3.77 -5.87 6.53 0.41 6,40 0.30

32 -3.13 -5.,C2 -3.11 -5.01 5.72 1.72 5.63 1.63
8 -2.50 -3.30 -2.48 -3.28 4.65 2.90 4.57 2.82

V CCMPONFNT CM/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO -12.05 O.C1 -12.05 C.01 -7.66 -0.01 -7.66 -0.01

1000 -9.74 -5.56 -9.92 -5.74 -8.45 -1.74 -5.70 l.nl
900 -11.29 -5.49 -11.22 -5.42 -10,07 -2.92 -8.43 -1.28
800 -12,33 -4.88 -12.?4 -4.79 -10.88 -3.32 -9.70 -2.15
700 -12.97 -3.87 -12.89 -3,79 -11,6 -3.3S -10.47 -2.49
600 -13.34 -2.64 -13.26 -2.56 -II.64 -3.25 -10.93 -2.54
500 -13.54 -1.19 -13.47 -1.12 -11.-80 -3.0n-11.21 -2.41
400 -13,61 -0.36 -13.54 -0.29 -11.86 -?.71 -11l34 -2.19
300 -13.52 -0.72 -13,45 -0.b5 -11.77 -3.45 -11.33 -3.01
200 -13.20 -1.30 -13.15 -1.25 -11.49 -4.09 -11.12 -4.62
100 -12.42 -1.52 -12.37 -1.47 -10.79 -6.30 -10.47 -5.98

32 -10.93 -1.63 -10.89 -1.59 -9.46 -6.16 -9.21 -6.51
8 -8.92 -. 52 -8.e 88 -3.48 -7.60 -6.24 -7.49 -6.05
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I

CASE TV-A GPAC OUTPUT DATA

AIR TEPPERATURE AND VIPOP PRFSSURE

TAPE NO. 785. 786. 787. 788.

INTERVAL 12.OOHR 12.OOHR b.OCHR. 6.(oHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC 0IFF GPAC 0IFF GPAC CIFF GPAC DIFF
1000 13.03 4.33 13.14 4.44 15.17 3.08 16.03 3.94
900 12.34 4.64 12.43 4.73 14.83 2.22 15.43 2.82
800 12.03 5.37 12.11 5.45 14.60 1.46 15.06 1.92
700 11.84 6.19 11.92 6.27 14.44 0.79 14.83 i.18
600 11.71 7.06 11o79 7.14 14.31 0.12 14.63 0.44
500 11.63 8.00 117.2 8.09 14.?1 -0.50 14.'1 -0.?0
400 11.58 9.6Y 11.66 S.77 14.12 -1.03 14.38 -0.77
300 11.55 9).c I1. 61 10.01, 14.03 -1.4') 14.27 -1.25
200 11.52 9-d) 11-60 9.89 13.92 -2. 1$ 14.14 -1.96
100 11.56 9.6-3 11.64 9.71 13.82 -?.5) 14.03 -2.38

32 11.51 9.Co 11161 9.0 13.',5 -1.5.? 13.74 -1.33
8 11.5) 8.7"2 11.67 8.80 13.31 -1.32 13.49 -1.14
2 11 51% 8o59 qI I. 66 8.66 12.7c -1.76 12.96 -1.59
0 11.5/7 >,': 11.64 xxXx t1o9', XXXX 12.10 XXXx

VAPOR PPCEcSSPF (IArQ)

LEVEL(M) GPAC DIFF GPAC 0IFF GPAC DIFF GPAC DIFF
1000 9.119 5.,37 9. t6 5.54 8.37 6.57 9.47 7.67
90C 9.02 5.53 9.16 5.67 8.62 6.77 9.37 7.52
800 8. ni 5, 34 8,98,1 5.48 8.76 6.43 9.36 7.03
700 8.92 '.91 8,9 4 5.01 8.()/ r. bC 9.43 6.18
600 8.78 4.35 8.9 , 4.48 i 9.16 4.Q0 Q.48 5.32
500 8.84 0.29 8.96, 0.41 9,24 -3.00 9.60 -2.64
401 3.90 0.02 9o).1 0. 1 5 9.38 -3.38 9.71 -3.n5
300 8.99 -,23 9.11 -0.11 9.54 -1.75 9.86 - 3.43
20') 9.08 -'y48 9.21 -iu. 35 9.7:' -4.09 1).(2 -3.79
100 9.2') -0r. nO 9.41 -0.4, l 10.04 -4.3, Y ",. 1.1 -4.03

3C 9.It1 -3. 11 o , .'9 1.1 -. 1A.47 -4.22
8 C.59 - 0. 9.6o) -C. 1C.•0 -1,.0,? 10.••4 -4.18
2 9.70 - '-29. 10.5? -1.: 1 P.3 -4. 0
0 10.11 xy 10,)3 x×x x I0. ,)7  XXXxx 11.14 ' XAXX

I i 1



CASE IV-A (;PAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 785. 786. 787. 788.

INTERVAL 12.OOHR 12.0(HR 6.OOHR 6.OnHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
0.000 12.44 1,94 12.47 1.97 13.30 -1.77 13.34 -1.73

-0.125 13.15 -0.07 13.16 -0.06 13.47 -0.63 13.47 -0.63
-0.250 13.16 -0.25 13.19 -0.22 13.08 -0.12 13.08 -0.12
-0.500 13.12 -0.10 13.13 -0.09 13.09 -0.04 13.11 -0.02
-1.000 13.24 -0.64 13.24 -0.64 13.57 -0.33 13.57 -0.33
-2.000 -15.64 -31.2;' -15.64 -31.27 -15.64 -31.27 -15.64 -31.27

WIND SPLED (tWSEC)

LEVEL(M) GPAC DIFF (;PAC DIFF GnAC DIFF GPAC DIFF
8 9,2q1 3.82 9.24 3.78 9.00 6.73 8.78 6.51
2 7.11 5.19 7,09 5.17 5.59 4.69 5.41 4.51

SUPFACF ENERGY TERMS (LY/SFC)XIOO0

PARAMETER GPAC O1FF GPA(, OIFF GPAC D0FF GPAC DIFF
S(o) 3.18 ). 18 3,,1A C.18 0.00 A.00) -0.01 -0.01
R(N) 1.17 XXXX 1.17 XXXX -1.06 XXXX -1.06 XXXX
Q(CO) -0.02 XXxx -0.01 XXXX -1.94 XXXX -1.93 XXXX
Q(E,0) 1,43 XXXX 1.42 XXXX 1.27 XXXX 1.22 XXXX
Q(SO) -0.24 X(XX -0.23 XXXX -0.38 XXXX -0.35 XXXX

SURFACE SHEAP STRESS (DYNES/CM SQ)X 0

PARAMETER GPAC DIFF GPAC CIFF GPAC IFF GPAC DIFF
TAU 41.86 XXXX 41,50 XXXX 38.16 XXXX 36.24 XXXX

[NTFrGRAIFI) FVAPOTPA'j$SPTRATICN (GV/CM SQ)XI00

PARAMETER GPAC 1 IFF (1 (,PAC DIrIF GPAC D0FF GPAC {IFF
E 0,.40 Y, KX 8.10 XXXX 3.90 XXXX 3.90 XXXX



CASE IV-A GPAC OUTPUT DATA

VELOCITY COMPANENTS

K(CM SQ/SEC) 17284 17064 16959 16875
TAPE NO. 789. 790. 791. 792.
INTERVAL 6,OOHR 6,OOHR 6.OOHR 6.OOHR

U CO4PONFNT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC 0IFF
GEO -17.17 -0.00 -17.17 -0.00 -17.18 -0.01 -17.17 -0.00

1000 -5.45 -12.45 -8.02 -15.02 -9.68 -16.b8 -10.83 --17.83
900 3.69 -3.39 2.89 -4.19 2.36 -4.7? 1.98 -5.t0
800 5,63 -1,50 5.21 -1.92 4.Q3 -2.20 4.73 -2.40
700 6,36 -0.86 6.10 -1.12 5.91 -1,31 5.78 -1.44
600 6.6q -0.60 6.51 -0.78 6.36 -0.93 6.27 -1.02
500 6.89 -0.51 6.71 -0.65 6.60 -0.76 6.53 -0.83
400 6.91 -n.t8 6.80 -0.69 6.7? -0.77 6.65 -0.84
300 6.88 -0.77 6.78 -0.36 6.71 -0.94 6.66 -0.98
200 6.71 -0.69 6.64 -C.76 6.59 -0.81 6.55 -0.85
100 6.32 0.22 6.26 0.16 6.22 0.12 6.19 0.09

32 5.55 1.55 5.51 1.5L 5.48 1.48 5.46 1.46
8 4.51 2.76 4.49 2.74 4. 46 2.71 4o43 2o68

V COMPONEN1 (M/SCC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEO -7.66 -0,01 -7.66 -0.01 -7.67 -0.01 -7.66 -0.01

1000 -5.11 1.60 -5.10 1.61 -5.25 1.46 -5.40 1.31
900 -7.75 -0.60 -7.41 -0.26 -7.24 -0.10 -7.14 0.01
00 -9.15 -1.60 -8.83 -1.2, -8.67 -1.12 -8.54 -0.99

700 -10o02 -2.04 --9o72 -1.74 -Q.59 -1.61 -(#.48 -1.50
600 -10.55 -2.16 -10.29 -1.9C -10.19 -1.80 -10.09) -1.70
500 -10.88 -2.08 -10.65 -1.85 -10.57 -1.77 -10.48 -1.68
400 -11.07 -1.92 -10.86 -1.71 -10.78 -1.63 -10.7'1 -1.55
300 -11.08 -2.76 -10.90 -2.58 -1).A3 -2.51 -10.76 -2.44
200 -10,90 -4.40 -10. ?5 -4.25 -10.68 -4.11 -10.62 -4.12
100 -10.25 -5.76 -10.16 -5.67 -10 .11 -5.6? -10.05 -5. q

32 -0,06 -6. A6 -8.95 -6.25 --8 .1 -6.21 -R.H6 -6.16
8 -7o38 -5.93 -7.?2 8 -5.84 -7.25 -5.80 -7.21 -5.76
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CA,'E [V-A GPAC OUTPUT DATA

AIR TEMPERATURF AND VAPOR PRESSURE

TAPE NO. 78). 790. 791. 792.

INTERVAL 6.OOHP 6.OCHR 6. OHR 6.OOHR

AIR TEMPERATURE (DFG C)

LEVFL(M) GPAC 9IFF GPAC DIFF GPAC DIFF GPAC DIFF

1000 16.43 4.34 16.63 4.54 16.76 4.67 16.84 4.75

900 15.71 3. 10 15.87 3.26 15.96 "A.35 16.03 3.42

800 15.30 2. 1b 15.42 2.28 15.51 2.37 15.56 2.42

700 15.03 1.38 15.14 1.40 15.21 1.56 15.26 1.61

6(0 14.81 0.62 14.90 0.71 14.9)7 C.73 15.02 0.83

500 14.66 -0.0, 14.7', 0,03 14.81 0.10 14.86 0.15

400 14.53 -n.62 14.61 -0.54 14.66 -0.4Q 14.71 -0.44

300 14.41 -1.11 14.47 -1.03 14.54 -n*94 14.59 -0.93

200 14.27 -1.113 14.34 -1.76 14.39 -1.71 14.45 -1.65

100 14.15 -2.26 14.22 -2.19 14.2f -2.15 14.32 -2.09

32 13.85 -1.22 13.92 -1.15 11.97 -1.10 14.02 -1.C5

8 13.59 -1.04 13.66 -0.97 13.71 -0.92 13.76 -0.87

2 13.05 -1.50 13.11 -1.44 13.16 -1.3( 13.22 -1.33

0 12.19 XXXX 12.24 XXXX 12.29 XXXX 12.36 XXXX

VAPCR PRFSSIJRP (MB)

LFVEL(M) GPAC 01TF GPAC CIFF (PAC DIFF GPAC DIFF

1000 10.09 0.29 10.45 8.61, 10.71 9.91 10.98 9.18

900 9.81 7.C,6 10.06 .1.211 10.25 8.4-1 I1.49 8.64

800 9.71 7,38 9.92 7.59 10.07 7.74 10.29 7.96

700 9.74 6°49 9.92 6.67 ln.n4 6.79 1n.25 7.00

600 9.75 5.59 9.91 5.75 10.03 5.S7 10.22 6.06

500 9.8'5 -2. 39 10.00 -2.24 10.11 -2.13 10.29 -1.95

400 9.93 -2.83 10.09 -2.67 10.17 -2.59 10.37 -2.39
300 10.Oq -3.21 10.20 -3.C0 10.31 -?.9R 10.50 -2.79

200 10.24 -1.57 10.37 -3.44 10.45 -3.36 10.64 -3.17

100 10.5? -3.32 IC.64 -3.70 1(.7? -3.62 10.91 -3.43

10 .O.,8 -4.01 10.7') -3.90 l0.V -3.81 11.07 -3.62

B 10.85 -k.97 IC.qS -3.87 11.04 -3.7t 11.23 -3.9q
2 11.0il - l.k1 11.14 -3.71 11.23 -3.6? 11.41 -1.44

0 11.34 XXXX 11.45 xxxx 11.53 XXXX 11.70 XXxx
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CASE IV-A GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 789. 790. 791. 792.

INTERVAL 6.OOHR 6.OOHR 6.00IR 6.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
0.000 13.36 -1.71 13.39 -1.68 13.19 -1.68 13.42 -1.55

-0.125 13.47 -0.63 13.47 -0.63 13.47 -0.63 13.48 -0.6?
-0.250 13.07 -n1.13 13.08 -0.12 13.08 -0.12 13.08 -0.12
-0,500 13.10 -0.03 13.10 -0.03 13.10 -0.03 13.11 -0.02
-1.000 13.50 -0.40 13.57 -0.33 13.o7 -0.33 13.57 -0.33
-2.000 -15.64 -31.27 -15.b4 -31.27 -1•,64 -31.27 -15.63 -31.26

WINO SPEEOD (/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
8 8.65 6.38 8.56 6.29 P.51 6.24 8.47 6.20
2 5.30 4.o:n 5.23 4.33 5.20 4.30 5.17 4.27

SURFACE ENERGY TERMS (LY/SEC)XI000

PAR A"".ET ER GPAC 91FF GPAC DIFF GPAC DIFF GPAC DIFF
S(D) 0.00 0.00 -0.00 -0.00 0.00 0.00 0.0 0.00
R(N) -3.06 XXXX -1.06 XXXX -1.06 XXXX -1.06 XXXX
M(CD) -1.91 XXXX -1.89 XXXX -1.89 XXXX -1.86 XXXX

Q(E,0) 1.17 XXXX 1.15 XXXX 1.14 XXXX 1.10 XXXX
Q(SO) -0.33 XXXX -0.32 XXXX -0.31 XXXX -0.29 KXX

SURFACE SHEAR STRrFSS (DYNFS/Cv S0)Xln

PARAMETER GPAC DIFF GPAC 0IFF GPAC DIFF GPAC DIFF
TAU 35.08 XXXX 34.2P XXXX 33.02 XXXX 33,-S0 XXXX

INTF(;RATFI) EVAPOTRANSPIRATION (C.'/CM SQIX100

PARAMETER GPAC DIFF GPAC DIFF GPAC nIFF GPAC 0IFF
E 3.90 XXXX 3.70 XXXX 3.170, XXXX 3.60 X)XX
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CASE IV-A GPAC OUTPUT DATA

VL-LOCJTY COMPONENTS

K(CM SQ/SECI 13859 13859 1384q 13834
TAPE NO. 793. 794. 795. 796.INTERVAL 2.OOHR 2.OOHR 2.O0HR 2.0OHR

U COMPONENT (M/SFC)

LEVEL(M) GPAC DIFF GPAC DEFF GPAC DTFF GPAC DIFFGEO -5.34 0.00 -5.33 0.01 -5.34 0.00 -5.34 0.00
1000 7.52 -0.78 4.41 -3.89 2.32 -5.95 0.88 -7.42
900 8.81 0.35 8.14 -0.32 7.66 -0.80 7.31 -1.15800 9.26 0.63 8.99 0.36 8.79 0.16 8.64 0.01
700 9.45 0.65 9.31 0,51 9.20 0.40 9.12 0.3260C 9.48 0.52 9.40 0.44 9.33 0.37 9.28 n.32500 9.43 0.35 9.3q 6.30 o033 0.25 9.29 ().?1400 9,29 0.94 9.25 0C90 9.22 0,87 9.19) 0.94

300 9.06 2.26 9.03 2.23 9.01 2.21 8.99 2.19200 8.67 3.67 8o65 3.65 8e03 3.63 8.61 3.,l100 7.95 4o77 7.95 4.77 7,92 4.74 7.91 4.73
32 6.93 4.88 6.82 4o87 6.81 4.86 6.79 4.84

8 5.414 4.49 5.47 4.47 5.46 4.46 5.45 4.45

V COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC I)IFF GPAC DIFFGEO 3.49 O.O1 3.49 0.01 3.48 0.01 3.48 0.0l1000 6.85 3.95 6.76 3.86 6,53 3.64 6.28 3.38
900 8.40 3.40 8.55 3.5) 8.63 3.63 8.1,8 3.69800 8.82 1.77 8.93 1.88 9.01 1.96 9,C5 2.00
o00 8.89 -0.21 8.97 -0.13 9.03 -0.07 9.07 -0,'%3

600 8.86 -2.22 8.91 -2.17 8.oS5 -2.13 8-.9 -2.10500 8.72 -4.53 8.76 -4.49 8.70 -4.46 8.P2 -4.443400 8.51 -6.33 8.54 --6.30 8o56 -6.28 8.98 -6.26
300 8.21 -6.39 8.24 -6.36 8.Th -6.35 8.27 -6.13
200 7,77 -4e88 7.78 -4.86 7.80 -4.85 7.81 -4.84100 7.07 -2.57 7.10 -2.55 7.1n -2.55 7.11 -2.54

32 6,C2 -0.78 6.04 -0.76 6.05 -0.75 6.0o -0.74
8 4.83 t 13 4,84 1.14 4.04 1.14 4.85 1.15
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CASE IV-A GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 793. 794. 795. 796.
INTERVAL 2.OOHR 2.OOHR 2.OOHR 2.QOHR

AIR TEMPERATURF (rEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 15.76 2.21 15.86 2.31 15.92 2.37 15.97 2.42
900 16.63 2.13 16.70 2.20 16o75 2.25 16.77 2.27
800 16.93 1.48 16.98 1.53 17.C2 1.57 17.03 1.58
700 17.09 0.*6 17.12 0.72 ;7.14 ().74 17.16 0.76
600 17.14 -0.21 17.17 -0.18 17.19 -0.16 17.19 -0.16

500 17.18 -1.13 17.19 -1.12 17.21 -1.10 17.22 -1.09
400 17.16 -1.80 17.16 -1.10 17.1f! -1.78 17.10 -1.77
300 17o01 -1.99 17.12 -1.68 17.13 -1.87 17.13 -1.87

230 16o. 9 -2. F? 16.99 -2.16 17, n 1 -2.14 17.01 -2.14

100 16.81 -2., 57 16.82 -2.56 16.62 -2.56 16.8'3 -2.55
32 16.4? -3. 18 16.43 -3.17 16,,I4 -3.16 )6.44 -3.16

8 16.05 -3.65 16.0,5 -3,65 16-07 -3.63 16.07 -3.63
2 19.28 -4.1.5 15.28 -4.45 15.30 -4.43 15.2- -4.44
0 14.24 XXXX 14.24 XXXX It.25 XXXX 14.24 XXXX

VAPOR PRESSURF (Mi )

LEVEL{M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 8.70 3.47 8.87 3.64 O ,t'. 9 P 3.75 9.06 3.e3

S901) 9,()5 4,,54 10.06 ,," 6,1 1,").13 4. 72 10. 1() 4.78

800 10,,r -7 It. 70 1ý 64 4.77 10. 6. 4 82 10.,73 4.86
700 11.03 4 .' O 11. 08 4.•45 1I12? 4. 4) 11.15 4.52

60C 11.36 3 1,8 11 ,.10 4.02 11,1-2 4. Ol 1!.45 4.r7
r(t) 11.69 -1,,'2 11.71 -1.20 11.73 -1. 18 11.75 -1.16
1.00 11.95 -1.45 11.97 -1.4:-3 11.09 -1.41 12.01 -- 1.19
300 12.22 -1o69 12.23 -1.61l 12.25 -1.66 12.26 -1.65

200 12.47 -1.93 12.48 -1.92 12?51 -I.89 12.51 -I. q9
100 12.79 -2. 10 12.81 -2.08 12?-I1 -2.08 1?.P? -?.n7

32 12.96 -2.27 12.98 -2.25 1,!, -W; -2.24 1 .. 1 -2.22
8 13.14 -2.21 13.15 -2."r0 13, 1 -2.19 13.17 -2.18
2 13.3,6 -2.0? 13.37 -2.01 131:,2 It -2.0"' 1 ý,.39 -1.99

0 13.66 YXX 13.67 XXXx 13,67 x'<XY 13.,69 XXXX
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CASE IV-A GPAC OUTPUT DATA

MISCELLANEOUS VAPIABLES

TAPE NO. 793. 794. 795. 796.

INTERVAL 2.OOHR 2*OOHR 2.OOHR 2.OOHR

SOIL TEMPERATURF (DEG C)

LEVEL(M) GPAC D1FF GPAC 01FF GPAC 01FF GPAC 01FF
0.000 14.40 -0.98 14.40 -0.98 14.41 -0.97 14.41 -0.97

-012 134 -0C 13.49 -0.09 13.49 -0.09 13.4') -0.09
-0.250 12.94 -0.03 12.94 -0.03 12.94 -0.03 12.95 -0.02
-C.500 13.08 0.01 13.08 0.01 13.07 0.00 13.07 0090
-1.000 13.81 -0.09 13.81 -0.09 13.81 -0.09 13odO -0.10
-2.000 -15.64 -31.27 -15.64 -31.27 -15.64 -31.27 -15.64 -31.27

IsIN0 SPEED (M/SEC)

LEVEL(M) GPAC 01FF GPAC 01FF GPAC D1FF GPAC 01FF
8 7.31 3. 48 7.31 3.46 7.31 3.4%1 7.30 3.47
2 4.21 3.79 4.21 3.79 4.21 3.79 4.21 3.70)

SURFACE ENFRGY TERMS (LY/SEC)XIOOO

PARAMETER GPAC 01FF (WAG 01FF GPAG D1FF GWAG 01FF
S(D) -0.00 -0.00 0.001 0000 0.00 0.00 0.00 0.000
R(N) --1.05 x(XX -1.35 XXXX -1.05 xxxx -1.05 XX~x
o(C,0) -2.04 XXXX -2.03 XXXX -2.03 XXXX -2.03 xx~X
Q(E,0) 1.03 xx XX 1.03 XXXX 1.0? XXXX 1.02 XXXX
Q(S,0) -0,0*4 XX XX -0.04 XXXX -0.04 XXXX -0.04 xx~X

SURFACE SHFAR STRESS (t)YNFS/C.M SQ)X10

PARAMETER GPAC, JIFF GPAC 01FF GDAC 01FF GPAG 01FF
TAU 24.36 XXXX 24.32 XXXX 24.30 XXXX ?4.28 XXKX

INTFGRATr'0 FVAPOTRANSPIRArION (GM/lCM SQ)'M00

PARAMETER GPAC 01FF GPAC 01FF GPAC D1FF GPAC D1FF
E 1.50 XX XX 1.20 XXKx 1.30 xxxx 1.30 XX~x
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CASE IV-A GPAC OUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC) 13844 1383c 18029 18024
TAPE NO. 797. 798. 799., 80O0
INTERVAL 2.OOHR 2.OOHR 1,OOHR 1.O0HR

U COMPONFNT (M/SEC)

LFVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
GEU -5.34 0.00 -5.34 0.00 -1.38 0.01 -1.38 0.01
1000 -0.14 -8.44 -C.90 -9.20 7.56 -0.69 6.00 -2.25
900 7.04 -I. . 6.83 -1.63 8.45 0.15 8.17 -0.13
800 8.51 -0.12 8.41 -0.22 8.75 0.36 8.65 0.26
700( 9.04 0.24 8.98 0.18 8.82 C.38 8.78 0.34
610 9,23 0.27 9.19 0.23 8,76 0.26 8.74 0.24
500 q,2S 0.17 q.23 0.15 8.61 0.02 8.60 0.01
400 9.17 0.82 9.15 C.80 8.40 0.33 8.35 0.28
300 8.97 2.17 8.95 2.15 8.11 1.51 8.11 1.51
200 8.55 3.55 f-.51 3.59 7.70 2.90 7.70 2.90
100 7.90 4.72 7.89 4.71 7.01 4.41 7.01 4.41

32 6.80 4.85 6.79 4.84 6.00 4.02 6.00 4.92
8 5.4' 4.45 5.45 4.45 4.83 4.53 4.83 4.53

V COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC D0FF GPAC DIFF GPAC DIFF
GEO 3.48 0101 3.48 0.01 3.24 -0.01 3.24 -0.01

1000 6.03 3. 13 5.79 2.89 6.83 2.58 6.63 2.38
900 8.69 3.69 8.70 3.10) 9.71 3.26 9.74 3.29
800 9.01) 2.04 9.11 2.06 11.06 2.41 11.081 2.43
700 9.10 -0.00 9.12 0.02 11.79 0.94 11.80 0.95
60C 9.00, -2.C8 9.02 -2.06 12.15 -0.90 12.21 -0.84
500 8.83 -4.42 8.84 -4.41 12.38 -2.'? 12.36 -2.92
400 8.5q -6.25 8.60 -6.24 12.18 -4.49 12.3R -4.49
300 8.28 -6.32 8.28 -6.32 12.21 -4.21 12.21 -4.21
200 7.82 -4.83 7.82 -4.82 11.78 -2.67 11.78 -2.67
100 7.11 -2.53 7.13 -2.52 10.95 -0.50 10.94 -0.51

32 6.06 -).74 6.0o -0.74 9.47 1.17 9.47 1.17
8 4.81 1.15 4,86 1.16 7.06 2.26 7.66 2.26
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4

CASE IV-A GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 797. 798. 799. 800.

INTERVAL 2.OOHR 2.O01HR 1,OOHR t.OOHR

AIR TEMPERATUPE (OFG C)

LEVELiM) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 16.01 2.46 16.02 2,47 14.61 l1.1 14.62 1.12
900 16.79 2.29 16,6i1 2.31 15.91 1.55 15.91 1.55
800 17.06 1.61 17.0(6 1.01 16.49 1.25 16.51 1.27
700 17.19 0.7) 17.19 0 .703 16.,7 0.77 16.87 0.77
600 17.21 -O.1, 17;.21 - ,J14 17.0c, ().12 17.09 0.12
500 17.22 -1. C, t. -I,08 [7.24 -0.61 17.25 -0.60
1410 17.20 -!, 76 .,,?0 -). ,76 17.33 -1.14 17.34 -1.13
300 17o14 -1 846 17a11. -1 o(t 17.37 -1.33 17.36 -1.34
200 17.02 -2, 1 1 " 0 . - ?.4 17.33 -1.70 17.33 -1.70
100 16o. I - ? . , 1 V it -- 2oc. 1, 17.22 -1.90 17.22 -1.90

32 16.65 -:-. 11 161,4 -3,,16 16.90 -2.3 3 16.90 -2.38
8 16o07 -1, 6", 16n07 - ,6 1 16.5A -2-fli 16.58 -2.95
2 15.3n -4,43 15 . ) _4 .,,) 115.94 -'.56 15.94 -3.56
0 14o215 X)'' 1 ",i " 1')"'Y 14.9I XXXX 14.94 XXXX

VAPOR PprScIUPE (0I11

LEVEL(M) GPAC "I1FF GPAC DIFF GPAC DIFF GPAC DIFF
1000 9.11 J.88 C)i7 X%9"e 7.73 1.64 7.74 1.65
900 10.21 4.00 10,, 25 4,., .4 9.31 '.02 9.29 3.00
800 10.74 4.87 10,7! 1,,0 0 10.21 3.45 10.19 3.42
700 11.16 4.53 It, 19 4,. %. 10.91 3o41 10.89 3.41
600 11.45 4.07 11ý,", ' 4,AI 11.41 3.23 11.3) 3.21
500 11.75 -1. 16 1 1,,7, -1.'' 1 .'lIf- -1.22 11.84 -1.24
400 11.91 -1. *49 12 t• -1.l ' I? . " -1.31 12.22 -1.34

3no 12.26 -1-.5 12,,'9 -1,6 ' 1,',,61 -1.45 12.59 -1.,47
200 12.51 --1,,39 12?.'51 -1I89 1,2.03 -1.61 12.92 -1.62
100 12.81 -?.08 I?2.F3 -2.06 13.1? -1.71 13.29 -1.74

32 12.99 -2.24 13,,n1 -2.22 [3. 51 - .!Ir 13.49 -1. 87
3 13.17 -2. lq 13. 17 -2.8 1 3. 67 -).81 13.65 -I.A13

13.39 - 1, 99 13.3) - l. C 1. 8 5 - 1.66 13.83 -1.68
0 13.683 X ,XX 1 J. 68 )'X)X 141. 12 XXXX 14.11 XXXX
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CASE IV-A GPAC OUTPUT CATA

MISCELLANEOUS VARIABLES

TAPE NO. 797, 798. 799. ,On.

INTERVAL 2.OOHR 2.00HR 1.OOHR I.O0HR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC CIFF GPAC DIFF GPAC DIFF
0.000 14.41 -0.97 14.41 -0.97 14.56 -n.39 14.56 -0.39

-0.125 l3.49 -0.09 13.49 -C.09 13.45 -0.01 13.45 -0.01
-0.250 12.94 -0.03 12.94 -0.03 12.91 -0.01 12.91 -O.Ol
-0,.00 13.07 0.00 13.08 0.01 13.07 -0.01 13.07 -0.01
-1.COO 13.81 -n.09 13.81 -0.09 13.85 -0.05 13.86 -0.04
-2.000 -15.64 -31.27 -15.65 -31.28 -15.64 -31.27 -15.64 -31.27

WIND SPEED (W/SEC)

LEVEL(M) GPAC 0IFF GPAC DIFF GPAC DIFF GPAC DIFF
8 7.31 3,48 7.30 3.47 9.06 3.65 9.06 .3.65
2 4.21 3.79 4.21 3.79 5.52 4.07 5.51 4.06

SURFACE ENERGY TERMS (LY/SFC)X1000

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
S(D) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RiN) -1.05 XXXX -1.05 XXXX -1.08 XXXX -1.08 xxxX
Q(C,0) -2.03 XXXX -2.03 XXXX -?.31 XXXX -2.34 XXXX
Q(EO) 1.02 X(XX 1.0? XXXX 1.13 XXXX 1.13 XXXx
Q(S,0) -0.04 XXXX -0.04 XAXX 0.12 XXXX 0.11 XXXX

SURFACE SHEAR STRESS (DYNES/C, S0f)XIO

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
TAU ?4.32 XXXX 24.32 XXXX 3F.40 XXXX 38.38 XXXX

INTEGRATED EVAPOTRANSPIRATION (GI/CVi SQ)X10O

PARAMETER GPAC DIFF GPAC 011'F GPAC 0Ft: GPAC DIFF
E 1.30l XXXX 1.20 XXXX 0.70 XXXx 0.60 XXXX
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CASE IV-A GPAC OUTPUT DATA

VELOCITY COMPONENT.'

K(CM SO/SEC) 18024 18029 18024 18024
TAPE NO. 801. 802. 803. 8n4.
INTERVAL 1.00HR I.OOHR 1.OO4R 1.OOHR

U COMPONENT (M/SEC)

LEVEL(M) GPAC D[[FF GPAC 0IFF GPAC DIFF GPAC DIFF
GEL] -1.38 0.01 -1.38 0.01. -1.38 0.n1 -1.38 0.01

1000 4.78 -3.47 3.84 -4.41 3.10 -5.19 2.51 -5.74
900 7.95 -n.35 7.75 -0.55 7.60 -0.70 7.47 -0.83
800 8.57 0.18 8.51 0.12 8.45 0."6 8.41 0.02
700 8.74 0.30 8.71 0.27 8.68 r.24 8.66 0.22
600 8.72 0.22 8.70 0.20 8.69 0.19 8.68 0.18
500 8.59 0.00 8.58 -0.01 8.58 -0.01 8.57 -0.02
400 8.39 0.32 8.38 0.31 8.38 0.31 8.38 0.31
300 8011 1.51 8.11 1.51 8.10 1.50 8.10 1.50
200 7.69 2.89 7.69 2.99 7.69 2.A9 7.69 2.59
100 7.01 4.41 7.01 4.41 7.01 4.41 7.01 4.41

32 6.00 4.92 6.00 4.92 6.00 4.92 6.00 4.92
8 4.83 4.53 4.83 4o53 4.82 4.52 4.83 40.3

V COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF OPAC 01FF GPAC DIFF
GEL) 3.24 -0.01 3.24 -0.01 3.24 -. Ol 3.24 -0.01

1000 6.45 2.20 6.24 1.99 6.05 1.90n 5.88 1.63
900 9.7t 3.31 9.76 3.31 9.76 3.31 9.76 3.11
800 11.11 2.46 11.12 2.47 11.13 2.48 11.14 2.49
700 11.82 0.97 11.83 0.98 11.83 0).q9 11.84 0.99
600 12.22 -0.93 12.22 -0.83 12.22 -0.93 12.23 -C.82
5)00 12.39 -2. 91 12.39 -2.o1 12.39 -'.91 12.39 -2.;)1
40,) 12.38 -4.49 12.38 -4.49 12.38 -4.49 12.39 -4.48
300 12.21 -4.21 12.21 -4.21 12.21 -4.21 12.21 -4.21
2?(0 11.78 -2.67 11.78 -?.67 11.78 -2.67 11.79 -2.66
100 10.94 -0.51 10.94 -0.51 10.04 -n.51 10.94 -0.51

32 9.47 1.17 9.47 1.17 9.47 1.17 9.47 1.17
8 7.66 2.27 7.66 2.26 7.66 2.26 7.66 2.26
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CASE IV-A GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 801. 802. 803. 804.

INTERVAL 1.00HR 1.o00HR 1.OOHR 1.OOHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC nIFF GPAC 0IFF GPAC DIFF GPAC 0IFF
1000 14.65 1.1.5 14.66 1.16 14.67 1.17 14.69 1.19
900 15.93 1.57 15.94 1.58 15.94 1.58 15.95 1.59
800 16.51 1.27 16.52 1.28 16.53 1.29 16.53 1.29
700 16.87 0.77 16,90 0.80 16.90 n*.80 16.90 0.80

600 17.09 0.12 17.09 0.12 17.09 0.12 17.10 0.13
500 17.25 -0.60 17.25 -0.60 17.26 -0.59 17.26 -0.59
400 17.34 -1.13 17.34 -1.13 17.34 -1.13 17.34 -1.13
300 17.37 -1.33 17.37 -1.33 17.37 -1.31 17.38 -1.32
200 17.33 -1.70 17.34 -1.69 17.33 -1.70 17.34 -1.69
100 17.21 -1.91 17.22 -1.90 17.22 -1.90 17.21 -I.91

32 16.90 -2.38 16.91 -2.37 16.90 -2.38 16.90 -?.38
8 16.59 -?.31t 16.59 -2.84 16.59 -2.84 16.59 -2.84
2 15.94 -3.56 15.95 -3.55 15.95 -3.55 15.95 -3.55
0 14.94 XXXX 14.95 XXXX 14.95 XXXX 14.95 XXXX

VAPOR PRESSURE (MB)

LEVELIM) GPAC DIFF GPAC DIFF GPAC DIFF GPAC D1FF
1000 7.81 1.72 7.85 1.76 7.87 1.78 7.87 1.78
900 9.36 3.07 99.39 3.10 9.41 3.12 9.37 3.08
800 10.25 3.49 10.27 3.51 10.27 3.51 10.23 3.47
700 10.92 ý.44 10.94 3.46 10.95 3.47 10.q2 3.44
600 11.42 3.24 11.44 3.26 11.43 3.25 11.42 3.24
500 11.89 -1.19 11.91 -1.17 11.91 -1.17 11.90 -1.18
400 12.27 -1.29 12.28 -1.28 12.26 -1.30 12.?7 -1.29
300 12.62 -1.44 12.63 -1.43 12.b2 -1.44 12.62 -1.44
200 12.9it -1.60 12.96 -1.58 12.95 -1.5c, 12.95 -1.59
100 13.32 -1.71 13.33 -1.70 13.32 -1.71 13.33 -1.70

32 13.51 -I.tV5 13.53 -1.83 13.52 -1.84 13.52 -1.84
8 13.69 -1.79 13.69 -1.79 13.69 -1.79 13.69 -1.79
2 13.86 -1.65 131A7 -1.64 13.6 -1.65 13.86 -1.55
0 14.12 XXXX 14.14 XXXX 14.13 XXXX 14.13 XXXX

119



CASE IV-A GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO, 801. 802. 803. 804.

INTERVAL 1.OOHR 1.0OHR 1.00HR I*OOHR

SOIL TEMPFRATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF OPAC DIFF
C.O00 14.57 -0.38 14.56 -0.39 14.56 -0.39 14.56 -0.39

-0.125 13.45 -0Ol 13.45 -0.01 13.45 -0.01 13.45 -0.01
-0.250 12,91 -0.01 12.91 -0.01 12.91 -0.01 12,91 -0.01
-0.500 13.06 -%.02 13,07 -0.01 13.07 -0.01 13.07 -0.01
-1.000 13.86 -0.04 13.86 -0.04 13.86 -0.04 13.85 -0.05
-2.000 -15.64 -31.27 -15.64 -31.27 -15.64 -31.27 -15.64 -31.27

WIND SPFF:D (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC 0IFF
8 9.06 3.o65 9.06 3.65 9.06 3.65 9.06 3.65
2 5.52 4.07 5,52 4.07 5.52 4.07 5.52 4.07

SURFACE ENERGY TERMS, (LY/SEC)XIO00

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
S(O) 0.00 0.00 0.00 0.00 0.00 A.00 -0.00 -no.n
R(N) -1.08 XXX -1.08 xXXX -1.08 xxxx -1.008 xXXX
QtC,0) -2.33 XXXX -2.33 XXXX -2.33 ,xxx -2.33 XXXX
Q(EO) 1.13 XXXX 1l13 XXXX 1.13 XXXX 1.13 XXXX
Q(S,0) 0.12 XXXX 0.12 XXXX 0.12 XXXX 0.12 XXXX

SURFACE SHEAR STRESS (DYNES/CP S()XIO

PARAMETER GPAC olFFr GPAC 0IFF GPAC 1)FF GPAC 0IFF
TAU 3S.40 XXXX 38.40 XXXX 38.40 XXXX 38.42 XXXX

INTEGRATED FVAPOTRANSPIRATICN (GH/CM SQ)XlOO

PARAMETER GPAC DIFF (,PAC DIFF GPAC 01F GPAC D0FF
E 0.60 XXXX 0.60 XXXX 0.60 XXXX -0.60 XXXX
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ROOT MEAN SQUARES OF THE DIFFERENCES :,%I
THE PREDICTFI) AND OBSERVED ATM4OSPHERPi COLUMNS

CASE IV-A 12.00 flOUR

TAPE U V T(AIR) E T(SOIL)
NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 4.70 10.07 4.66 7.91 13.40
PERSIST I1FF 5.86 ?2.77 13.23 4.67 1.65
GPAC DIFF 781. 6b16 4.83 6.40 2.57 12.78
GPAC DIFF 782. 6.26 3.71 7.30 2.,70 12.79
CPAC DIFF 783. 6.58 3.35 7.6(- 2.92 12.79
GPAC DIFF 784. 6.79 3.20 7.90 3.09 12.79
GPAC 0IFF 785. 6.99 3.14 8.01 3.20 12.79
GPAC 0IFF 786., 7.10 3.12 8.09 3.28 12.79

CASE IV-A 6.00 HOUR

TAPE U V T(AIR) F T(SOIL)
N: . (M/SFC) (M/SEC) (OLt C) (Mti) (DEG C)

RIMS MAGNITUDE 7.99 7.06 14.50 11.03 14.20
PERSISY OIf:F 1d4 19.68 2.36 3.39 0.40
GPA\C o 7 rFI 747. 7.07 4.14 1.74 4.93 1?.79

GPAC O0 F 78 , 2.53 3.68 l.sP 5. 12 12.79
GPA\ D OI, 7199. 3,.74 3.49 1.97 5.25 12.70
GC A I r)I :F 79,) . 4 ItS 3.37 2.r01 5.32 12.79
GC! C f I1- 791. 4,96 3.31 2.05 5.38 12.79
02/C D'F 79"20 5o W 3.26 2.('6 5.44 12.78
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ROOT MEAN SQUARES OF THE DIFFERFNCES BETWEEN
THE PREDICTED AND OBSERVED ATMOSPhERIC COLUMNS

CASE IV-A 2.00 HOUR

TAPE U V T(AIR) E T(SOIL)
NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 7.01 9.70 17.89 ll.q7 14.13
PERSIST DIFF 1.06 2.97 0.99 1,13 0.37
GP4C DIFF 793. 2.61 3.61 2.40 3.02 12.77
GPAC 01FF 794. 2.79 3.60 2.41 3.06 12.77
GPAC DIFF 795. 3.06 3.58 2.41 3.09 12.77
GPAC D0FF 796. 3,29 3.55 2.42 3.11 12.77
GPAC 0IFF 797, 3.48 3.53 2.42 3.1? 12.77
GPAC DIFF 798. 3.63 3.51 2.42 3.14 12.78

CASE IV-A 1.00 riOUR

TAPE U V T(AIR) E T(SOIL)
NO. (M/SEC) (M/SFC) (DEG C) (MR') (OFG C)

RMS MAGNITUDE 6.60 11.30 17.62 12.25 14.02
PERSIST DIFF 0.64 1.38 0.69 0.56 0°19
GPAC IFF 799. 2.42 2.56 1.80 2.26 12.77
CPAC 0IFF ,9. 2.49 2.55 l.sn 2.26 12.77
GPAC DIFF fi01. 2.59 2.54 [.RC' 2.27 12.77
GPAC DIFF 802. 2.70 2.52 1.80 2.28 12.77
GPAC 0IFF P03. 2.80 2.51 1.81 2.28 12.77
GPAC DIFF 804. 2.89 2.50 1.81 2.27 12.77
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I19 RELATIONSHIPS BETWEEN THE ALTERNATE EXCIHANGE COEFFICIENTS, THE
TEMPERATURE GRADIENT IN THE SURFACE LAYER, AND THE WIND SPEED
AT THE HEIGHT OF EIGHT METERS

In order to illustrate the relationship between the alternate

exchange coefficients and gradients of atmospheric variables in the

surface layer, temporal plots of the temperature difference between

the surface and 8-m height and the associated wind speed at 8-m

height for Case I-B will be shown. This case has been chosen for

illustration primarily because a large diurnal temperature change

is in evidence and, consequently, the effects of atmospheric stabil-

ity are accentuated. Two sets of curves are shown, one for a 12 hr

period and the other for a 48 hr period.

Figures 11.1 through TT.4 are 12 hr solutions for the most gen-

eral conditions (Tape No. 755) for Case I-B. Inspection of these

four figures simultaneously will show the interrelationships of tile

variables. At the initial time the surface of the soil is approxi-

mately 2.95 deg C cooler than the air temperature and the wind speed at

8-m height is 1,08 m/sec. Correspondingly, the values of the ex-

change coefficients Km,8 and Df8 are, respectivelv, 1700 cm 2/sec

and 0.46 cm/sec. The sun is above the horizon at this time and heat

is being added to the suirface.

hlen the computer is placed in the compute mode, there is a

sudden increase In the wind speed at 8-m height as the computer

adjusts the input conditions to conform to the meteorological equa-

tions. Accompanying the increase in S 8 are corresponding rapid

increases In K m,8 and 1) . After this sudden acceleration, the wind
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speed decreases slowly as the'loss of momentum to the surface exceeds

the increase in momentum due to advection and vertical transport from

the layers above 8 m. As the temperature gradient increases and

approaches the maximum value of 5.34 deg C at approximately 1145C there

is a corresponding increase in Km, 8 and D8, At 0800C K m8 has in-

creased in value to the point that more momentum is being transferred

down to the 8-m level than is being taken from it. Consequently, the

wind increases and attains a maximum of 3.32 m/sec at approximately

1330C when the process begins to reverse as the temperature gradient

decreases in the afternoon. The result is an increase in the surface

wind during the morning and a decrease in the evening.

In order to examine the relationships over a full 24 hr period

and at the same time avoid the initial accelerations, solutions were

plotted for a time period of 48 hrs. Advection was set to zero so as

not to mask the results and the surface contour gradient was held

constant. 'he resulting solutions for T0-Ts, S8' Km, 8 and D8 appear

in Figures T1.5 through 11.8. From 0600 to 1800, T0-T 8 follows the

normal daytime heating cycle and from 1800 to 0600 approaches a rather

constant value. In conjunction with these changes KM,8 and D8 in-

crease in the morning reaching a maximum value shortly after noon,

thence decrease sharply toward sunset, and then further decrease at a

decreasing rate until sunrise when the process is repeated. In a simi-

lar manner the wind speed at 8-m height increases during the daylight

hours and decreases at night.
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F

These results are more nearly in agreement with observations of

the diurnal cycle of winds and, consequently, %ould be expected to

simulate wind patterns more accurately.-than winds simulated -by-lmorro

poration of the log-square-root wind profile.
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III. COMPARISON OF SOLUTIONS OBTAINED WITH THE ALTERNATE EXCHANGE
COEFFICIENT AND SOLUTTONS ORTATNE TPR'TA1TC1 V nV 1T4V np • pF.

LOG-SQUARE-ROOT WIND PROFILE

The effects on the solutions of the meteorological equations

employing the two exchange coefficient relationships are revealed

largely by examination of the winds at the height of 8 m. The re-

sults for Case I-B are shown in the following table. The data for

this case were taken under typical summer conditions in Texas on

15 August 1962 during the hours of 0600C through 1800C. Synoptic

conditions were quite stagnant so that changes are primarily diurnal.

Table T11.1 Differences in Predictions of the Wind at
Eight Meters Height for Case I-B Obtained
by Use of the Alternate Exchange Coeffi-
cients and the Coefficients Derived from
the Log-Square-Root Wind Profile

Tape Prediction Surface to 8-mr Magnitude of Wind Direction
Number Interval Wind Profile Vector Wind Difference

(hr) Ptfference (deg)(m/see)

511.1 12 Log-Square-Root 5.12 36
755 12 Modified Tneacon 2.15 51

516.1. 6 L~og-Square-Root 3.37 2

761 6 Modified Deacon 3.03 50

521.1 2 Log-Square-Root 2.02 51
767 2 Modified Deacon 2.36 41

526.1 1 Log-Square-Root 0.65 5
773 1 Modified Deacon 1.41 16

In this table as in subsequent tables, corparisons are shown for

four time intervals of prediction, 1, 2, 6, and 12 hr. Solutions
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obtained for the log-square-root wind profile have been reproduced

from Final Report, Report No. 12, Signal Corps Contract DA 36-039-

AMC-02195(EY and Technical Report ECOM-02286-2. The data may be

referenced through the tape numbers which occur in the first column

of the table. The time interval for each prediction appears in the

second column of the table, and the third column signifies the wind

profile used. The fourth column contains the absolute value of the

differences of the magnitudes of the vector winds predicted for the

height of 8 m and magnitudes of the vector winds resulting from ob-

servations and analyses for this height. The last column contains

the absolute value of the differences in the directions of these winds.

Examination of the values in the table for a prediction of 12 hr

shows that for Case I-B a difference of 5.12 m/sec in the magnitude of

the vector wind and a difference of 36 deg in wind direction were ob-

tamned for the wind at 8-m height by use of the log-square-root profile.

By use of the alternate exchange coefficient the difference in the mag-

nitude of the vector wind was reduced to 2.15 m/sec; however, the differ-

ence in wind direction increased to 51 deq. A similar result, a slight

reduction in the difference In the magnitude of the vector wind accom-

panied by an increase in the difference in wind direction, was obtained

for a prediction interval of 6 hrs.

R~esults for a prediction interval of 2 hrs indicate that a larger

difference in vector wind magnitude occurred with a smaller difference

in wind direction, and for a I hr prediction a larger difference In

both the magnitude of the vector wind and wind direction occurred when
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the alternate exchange coefficient was employed rather than the log-

square-root profile.

Table 111.2 contains the results for Case IT which represents a

Table 111.2 Differences in Predictions of the Wind at
Eight Meters Height for Case II Obtained
by Use of the Alternate Fxchange Coeffi-
cients and the Coefficients Derived from
the Log-Square-Root Wind Profile

Tape Prediction Surface to 8-m Magnitude of Wind Direction
Number Interval Wind Profile Vector Wind Difference

(hr) Difference (deg)
(m/sec)

60.1 12 Log-Square-Root 5.48 36
678 12 Modified Deacon 3.95 6

68 6 Log-Square-Root 1.95 23
691. 6 Modified Deacon 1.38 15

75.1 2 Log-Square-Root 5.15 43
704 2 Modified Deacon 4.74 35

83.1 3. Log-Square-Root 5.42 30
717 1 Modified Deacon 5.35 28

radiational fog situation that occurred from OO)OC through 1200C on

8 February 1962. These results indicate that employment of the alter-

nate exchange coefficient expression yielded a reduction of the differ-

ence in predicted vector wind magnitude for each of the four simulation

intervals. The largest: reduction, 1.53 w/seo, was obtained for a pre-

diction interval of 12 hr. Correspondingly smaller reductions were ob-

tained for the shorter time periods. For each of the four prediction

intervals the wind direction prediction was improved. The difference
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for a 1 hr prediction of wind direction was reduced from 30 deg to

28 deg, an insignificant decrease; however, the 12 hr prediction differ-

ence was decreased from 36 deg to 6 deg.

The data for Case III were collected under conditions of steady

rain between the hours of OOOOC and 1200C on 4 April 1962. The results

for Case III are found in Table ITI,3 where one can see a reduction in

Table 111.3 Differences in Predictions of the Wind at
Eight Meters fleight for Case IIl Obtained
by Use of the Alternate Fxchange Coeffi-
cients and the Coefficients Derived from
the Log-Square-Root Wind Profile

Tape Prediction Surface to 8-n Mag~nitude of Wind Direction
Number Interval Uind Profile Vector Wind Difference

(hr) Difference (deg)
(m/sec) _______

114.3 1.2 Log-Square-Root 12.55 35
730 12 Modified Deacon 11.17 39

122.1 6 Log-Square-Root 9.12 4
736 6 Modified Deacon 8.02 9

129.1 2 Log-Square-Poot 5.79 in
742 2 Modified Deacon 5.47 7

136.1 1 Log-Square-Root 4.58 4
748 1. Modified Deacon 4.44 3

the difference in the magnitude of the vector wind obtained by use of

the alternate exchange coefficient for each of the four time intervals

and a slight Improvement In wind direction for the 1 hr and 2 hr predic-

tion intervals. Being less than 1.5 in/sec in each case, these reductions

again are small and the Improvement in wind direction is less than 5 deg.
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The lasc case presented here, Case IV-A, is that of a frontal

passage which occurred on 26 February 1962 between the hours of O0OOC

and 1200C. The results for this case appear in Table 111.4.

Table III.4 Differences in Predictions of the Wind at
Eight Meters fleight for Case TV-A Obtained
by Use of the Alternate Fxchange Coefficients
and the Coefficients Derived from the Log-
Square-Root Wind Profile

Tape PredIction Surface to 8- M Magnitude of Wind Direction
Number Interval Wird Profile Vector Wind Difference

(hr) Di f ference (deg)
(mlsec)__

332.1 12 Log-Square-Root 10.18 46
781 12 Mod ified Deacon 5.58 25

340.1 6 Log-Square-Root 12.02 47
787 6 Modified Deacon 6.88 19

348 2 Log-Square-Poot 5.14 50
793 2 Modified Deacon 4.63 34

356 1 Log-Square-Root 5.15 34
799 1 1o(diifled ,Deacon 5.06 29

The differences in wind speed were reduced from 12.02 m/sec to 6,88 m/sec

for the 6 hr prediction interval and from 10.18 m/sec to 5,58 m/sec for

the 12 hr prediction interval by use of the alrermate exchange coefficient.

In addition, the wind direction d'.fferences were reduced considerably for

each of the four prediction intervals. The .l hr difference was reduced

by 5 deg, the 2 hr difference by 16 dleg, the 6 hr difference by 28 dleg,

and the 12 hr difference b1 21, dep.

The results obtained from these four cases and from Case I-A (see

Technical Report FCOM-0280-6) su{gest that the alternate exchange
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coefficient will improve prediction capability; however, to conclude

that such an improvement will be realized is premature and presumptive

until a sufficient number of sets of data have been analyzed.
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IV. DETERMINATION OF THE DFGREE OF COUPLING OF THE WIND AT 1000-M

HEIGHT TO T11E GEOSTROPPIC WIND

For some time, coupling the wind at 1000-m height to the geo-

strophic wind has been known to yield solutions of the winds more in

agreement with observed values than those obtained with no coupling

present; however, the degree of coupling, required to yield values most

nearly in agreement with observed values has not been determined. If

the direction and magnitude of the pressure gradients were known ex-

actly and the wind flow was weak and essentially straight, the maximum

coupling would yield the best restilt. Unfortunately, this situation

is not the case; consequently, maximum coupling may not be assumed a

priori to yield the best result. In order to determine the most suit-

able coupling coefficient, a series of solutions was obtained for coup-

-2 -I
ling coefficients ranging froiw 0.000 to 0.002 gm cm sec , The effects

of these solutions are best seen in the winds st 1000-m height which afe

shown in the following tables.

Table IV.] contains th. results for Case I-P. In this and the

followin, three tables, the tape number Is recorded in the first column

for reference purposes, the coupling coefficient appears in the second

column, the third contains the prediction interval, the fourth the dif-

ference Ln the ramnttttdl' of the vector wind at o00-rm heipht predicted

1,y the CY',C rnd theo pa;,,l.,tide of the vector wind at that level as deter-

mincen by onilvsis oZ l,:-.,-vatlonq, and the last column contains the

dirff'veiice in thýo die of the predicted w1r4 %t 1000-M height and

the xiind direction deterrinted from analysis of observations.
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Table IV.A Differences in Predictions of the Wind at
1000-Meters Height Obtained for Various
Degrees of Geostrophic Coupling for Case I-B

"Tape Couplinp Prediction Magnitude of Wind Direction
Number Coefficient Interval. Vector Wind Difference

(gn cm- 2 sec- 1 ) (hr) Difference (deg)
(m/sec)

755 0.0000 12 4.86 54
760 0.0020 12 2.57 8

761 0.0000 6 6.87 61
766 0.0020 6 4.16 54

767 0.0000 2 1.12 0
772 0.0020 2 4.37 12

773 0.0000 3 .64 1
778 0.0020 1 3.49 7

Examination of Table IV.1 shows that the difference in magnitude of

the vector wind for a prediction interval of 12 hr obtained with the

coupling coefficient set to 0.0000 was 4.86 m/sec and the difference in

wind direction was 54 deg, to the nearest degree. Application of m~axi-

mum coupling reduced these values to 2.57 r/sec and 8 deg respectively.

Similarily, the solutions for 6 hr show reductions from 6.87 m/sec and

61 deg to 4.16 m/sec and 54 deg. The 2 hr and I hr solutions, on the

contrary, resulted in increases in both mignitude and direction.

The results for Case TI appear in Table IV.2 and show reductions

in differences of the magnitude of the vector wind for the 12 hr simu-

lation interval only. The wind directions, also, are improved for the

12 hr time interval only.

The tabulation for Case III, which appears in Table IV.3 shows

a reduction in the difference in wind speed for the 2, 6, and 12 hr
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Table IV.2 Differences in Predictions of the Wind at
1000-Meters 1!eipht Obtained for Various
Degrees of Geostrophic Coupling for Case TI

Tape Coupline Prediction Magnitude of Wind Direction
Number Coefficient Interval Vector Wind Difference

(Am cm- 2sec-l) (br) Difference (deg)
(m/sec)

678 0.0000 12 16.28 37
686 0.0020 12 11.17 29

691 0.0000 6 6.41 15
699 0.0020 6 8.41 45

704 0.0000 2 4.09 3
712 0.0020 2 6.47 30

717 0.0000 1 3.08 3
725 0.0020 1 5.32 22

time intervals and a reduction in the difference in wind direction for

all four time intervals. The largest reduction in difference of the

Table IV.3 Differences in Predictions of the Wind at
1000-Meters Beight Obtained for Various
Degrees of Ceostrophic Coupling for Case IIT

Tape Coupling Prediction Magnitude of Wind Direction
Number Coefficient Interval Vector Wind Difference

(Rm cm- 2 sec-1 ) (hr) Difference (dep)
(m/sec)

730 0,0000 12 21.93 23
735 0.0020 12 10.46 8

736 0.0000 6 18.19 47
741 0.0020 6 9.97 29

742 0.0000 2 7.24 21
747 0.0020 2 4.85 10

748 0.0000 1 4.12 12
753 0.0020 1 4.25 6
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vector wind magnitude amounted to 11.47 m/sec, which was associated with

the 12 hr prediction, and the largest reduction in wind dirpection difference

amounted to 18 deg which was associated with the 6 hr time interval. In

each of these three cases if coupling the geostrophic wind to the wind

at 1000-m height improved the prediction, maximum coupling produced the

maximum reduction in the difference between the wind for 1000-m height

as computed by the CPAC and the wind at 1000-m height derived from analy-

sis of observed data.

Case IV-A appears in Table IV.4. For this case zero coupling

yielded the best results for each of the four prediction intervals. For

Table IV.4 Differences in Predictions of the Wind at
1000-Meters Heigh: Obtained for Various
Degrees of Ceostrophic Couplinp for Case IV-A

Tape Coupling Prediction Magnitude of Wind Direction
Number Coefficient Interval Vector Wind Difference

(gm cm- 2sec-1 ) (hr) Difference (deg)
(m/sec)

781 0.0000 12 11.97 51
786 0.0020 12 16.32 77

787 0.0000 6 1.74 7
792 0.0020 6 17.88 110

793 0.0000 2 4.03 23
798 0.0020 2 9.64 80

799 0.0000 1 2.67 15
804 0.0020 1 5.97 40

each prediction interval increasing the couplinR resulted In increased

differences in both direction and vector magnitude between the Predicted

winds and winds obtained from data analyses.
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Three of the four cases studied here resulted in best predictions

of the winds at 1000-m height for a 12 hr prediction interval when the

geostrophic coupling coefficient was set to the maximum value studied.

On the other hand, greater differences resulted for a I hr prediction

interval for all cases. Results obtained for the four cases considered

thus far suggest that significant improve.nent in wind predictions may

not be obtained by strong coupling of the wind at 1000 m height to the

geostrophic wind for time intervals up to 2 hr but that increased

coupling yields winds more nearly in agreement with observed winds for

prediction intervals of 6 hr or more. Of course, no definite conclu-

sions may be drawn until all available cases have been investigated.

1
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